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OF THE 

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON. 

January 16,1894. 

Sir W. H. FLOWBB, K.C.B., LL.D., F.R.S., President, 
in the Chair. 

‘The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of December 1893 :- 

The registered additions to the Society’s Menagerie during the 
month of December 1893 were 62 in number. Of these 29,were 
acquired by presentation, 15 by purchase, 7 were born in the 
Gardens, and 11 were received on deposit. The total number of de- 
partures during the same period, by death and removals, was 91. 

AT&. Sclater exhibited a coloured drawing of the head of Cerco- 
pithecus erythrognster taken from the specimen of that Monkey in 
the Paris Museum, and read an extract from a letter addressed to 
him (enclosing it) by M. E. de Pousargues (Prdparateur au Labora- 
toire de Mammalogie au MusBum, 55 Rue de Buffon). It appeared 
that in the adult of this species the hairs on the nose are white, 
and that the species should therefore probably be removed, in Mr. 
Sclater’s arrangement of the genus, to 6‘ Section A. C. rhinosticoi ” 
(P. Z. S. 1893, p. 244), in the neighbourhood of C. pctazcrista. I n  
the type in the British Museum these hairs were blackish, but 
there were indications of whitish at their bases, and the specimen 
was probably young. 

The Secretary read the following extract from a letter addressed 
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2 MIL. 0. B. WORD ON XLIIPEAS A$RIUANUS. [Jan. 16, 

to him by Mr. C. I). Mitford, dated Freetown, Sierra Leone, 26th 
November, 1893 :- 
(‘ I have one of the most interesting phenomena to tell youabout, 

which has not been seen in FL+eetown for the last 60 or 70 years, 
but as it only commenced yesterday I can give you but a short 
account of it now. At 1.30 P.M. yesterday I noticed the hills at  
Wilberforce assuming a very dried-up appearance, which gradu- 
ally extended to the water’s edge, and on calling the atkntion of a 
native to the peculiar change in the appearance of the ‘ bush’ he 
informed me that Locusts were coming. 

‘( What he said proved to be correct, for in a very short time huge 
black clouds appessed above the hills, as if a severe storm were 
brewing, and those I at &st saw, the advance guard, in the bril- 
liant sunshine gradually gave one an idea that the whole of the sides 
of the hills were on fire ; these. has,  I should say, are three miles 
off in a bee-line. 

6b At 2.45 P.M. these supposed clouds reached Freetown, and 
proved to be a contiquous mass of locusts, which passed without 
ihtermission till 5.10. P.M., and, as in their progress they were 
only 30 or 40 feet above the ground, a sound like a rushing stream 
at a distance could be distinctly heard. 

Myriads settled on 
the houses, trees, roads, t c . ,  but made no apparent difference in 
the size of the swarms paseing over. The whole town was covered 
with their excrement. 

“Last night, when I went out about 10 P.X. to see what was 
going on, I found plenty of locusts in the garden, but on a near 
approach to the plants they ,dropped suddenly on to  the ground. 

‘’ This morning, when I got up about 6 A.M., only two or three 
were to be seen. At 9.45 A.M. the stream began again, but not in 
such dense masses as were seen yesterday, and continued up to 1 P.M. 

A more marvellous sight I have never seen, nor has, so far as I 
can ascertain, the oldest resident in Freetown, although I hear they 
appeared here sixty or seventy yeam ago, as I said before. 

‘( As you w& along the roads they rise like a large flock of birds, 
most of them r i s i n g  and ’oining the main band, but others coming 

The Secre tq  s h t e d  that Mr. C. 0. Waterhouse, of the British 
Museum, in whose hands he had placed spBcimens of this Locust 
transmitted by Mr. Mitford for exadat ion,  had determined them 
to belong to  Pachytylua migratoroida (Reiche et F?irmaire) (Ferr. 
et  Gal. Voy. en Abyss. iii. p. 430), originally described from 
Abyssinia, but recently ascertained to occur also in West Africa. 

‘& During their course the sky was obscured. 

down and taging their p 1JB, ces.” 

A second extract from the same letter referred to the occurrencB 
of the Elephant (Ekphas afrkanw) in Sierra Leone : -, 

‘‘ In reference to the occurrence of the Elephant in Sierra Leone, 
I can only state, in continuation of what I told you before, that I 
have been informed, on, I think, very reliable information, that 
within a certain mountainous portion of the western diatr ict  
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1894.1 ON TltB YOITNO 0 1 ’  PlCllLDW A ACLILEATA. 3 

bounded by the farms or villnges of Yorli, d o h  Obey, clud Tombo, 
on the sea-shore, aiid by T’icliett Hill in ail easterly direct.ion inland 
from Kent, Elephniltu do esist. 

“ Another dcad one was lotind not long ago and a regular scranible 
took place for the flesh. The skull of the uiie which I got was found 
13 hours’ \ d l i  from the beach. 
“ A farmer 11:1111ed IVisc. oftell complained recently to the late 

xting manager that !&pliant.s did :I good deal of clamage- to his 
crops and n ~ l e  d ( q  I d e s  in the gruuiicl \!.hen they came down to 
drink, 

‘‘ I am ;Isstwed that if there is w e  Elephant in the district there 
are at least, a htinclred. This stat,cnient 1 accept with reservation, 
but that they do exist, I have not the slight,est doubt. 
“ At John Obey, a place about halfway between Torlr and Kent, 

the spoor of Elephants can be fouiid on many farins not quite it 
mile away from the village.” 

Mr. R. Lydelrlter, F.Z.S., gave an account of some of the prin- 
cipal object’s observed cltiring his recent \-isit to the La Plata 
Musetiin, calling special at~teiit,ion to the series of remains of Dino- 
saurian Beptilcs, of Crtxeans, mid of Ungulates of three different 
suborders. Mr. Lydelilier also wade reinarks on some of the 
specimens of Edeiit~ites and of Ihe gigantic birds of the genus 
Ilrotttornis coiit,ained in the Illuseurn. 

__- 

Mr. Lydelcker also exhibited a pninling of the  head of a Wild 
Goat (Ca lm ~ y q m s )  of unusual dimensions. 

Mr. J .  Jenner \Veil., l?.Z.%, seut for exliibitioii a specimen of 
the “‘Fsetse,‘’ Cilossiiir~ I I I O T S ~ ~ C O L S  (I?. Z. S. 1850, 1). 361, pl. xix.), 
which had been t8ransulittcd to  hiiri from the Trnnsunal by Dr. Percy 
Rendall, F.Z.S. 

-- 

-- 
Mr. W. B. Tegetnieier, F.Z.S., exhibited and made reinarks on LL 

Pheasant with abnormal plumage assimilating to that of ‘‘ Pencilled 
Fowls.” -__ 

The following papers were read.:- 

1. On some Points ill t h e  S t ruc ture  of the Young of Echidna 
aculeata. By W. N. PARKER, Ph.D., F.Z.S., Professor 
of Biology in the University College of S. Wales and 
Monmoutlishire, Cardiff. 

[Received November 7, 1893.1 

(Plates I.-In.) 
A t  the meetiug of the British Association held in Cardiff iii 

1891 I exhibited some young specimens of 13cliidiacc ’, and made ;I 
’ l h i l .  bssoc. Report, 1891, 11. (593. 

1 iP 
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few remarks on the structure of certain parts of the head. The 
present paper refers to the same individuals, and treats of the 
external characters and the structure of the fore part of the head 
only; at a future time I hope to deal with other regions. 

The specimens are from the collection of my father, who received 
them from Dr. E. P. Ramsay, Curator of the Australian Museum, 
Sydney. I do not know of any description of the external cha- 
racters of the young Echidna ; and m such young specimens me 
very rarely obtained, I have thought it worth while to figure the 
two stages in my possession (Plate I. figs. 1 & 2), the older of which 
is rather smaller than the young Ornithorhynchus figured by my 
father in his ' Mammalian Descent ' (p. 25). 

I. External Characters. 
Stage I. (Plate I. fig. l).-The dorsal side is very convex, the 

head being bent so far round that the snout points directly back- 
wards. The ventral side of the body is flattened, and the trunk 
passes insensibly into the conical tail, the apex of which is directed 
backwards. The length of the animal along the dorsal curve from 
the end of the snout to the tip of the tail is 12.5 cm., and the 
greatest diameter of the body 3 cm. ; the head measures 2 8  cm. in 
length. The integument has a pitted appearance in the dorsal and 
lateral regions of the body, and though no hairs have yet appeared 
a t  the surface, the places in which the strong spines later break 
through can be plainly seen. The gape is narrow, and extends less 
than halfway along the snout, the anterior par t  of which is dis- 
tinctly horny, the horn fading off posteriorly, so that the hinder part 
of the snout is covered with a soft integument like that of the rest 
of the head. The nostrils are ovoid and oblique, and a projecting 
septum extends into each from the inner side, about halfway 
across. Between the nostrils a distinct caruncle or '' egg-breaker," 
like that of the young hithorhynohus', can be seen at  this stage. 
Narrow slits indicate the position of tbe eyes, the upper and 
lower eyelids being confluent. The external auditory aperture is 
also slit-like, and extends into the thick layer of muscles covering 
the hinder part of the skull. The cloaca is shallow, and the vent 
is plugged by a rounded projection from its walls. 

The fore limbs are larger and stronger than the hind, and the 
digits are provided with well-developed claws, those of the 1st 
and 5th being smaller than, though forming a regular series with, 
the others. The hallux is short and small, and situated more 
proximally than the other digits of the pes : it has 8 well-marked 
claw. The hind toe is very large, its strong claw projecting far 
beyond those of the remaining three digits,which are of considerably 
less diameter than the lst,  and bear small claws. 

Stage 11. (Plate I. fig. 2).-The flexure of the body is similar 
to that seen in Stage I., except that the end of the tail is now bent 
under the body, so that its conical end points towards the snout. 

CJ. W. K. Parker, ' Mammalian Descent ' (London, 1885), pp. 45 & 49. 
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My two specimens of this stage measure respectively along the dorsal 
curve from the end of the snout to the tip of the tail 21.5 cm. (see 
fig. 2) and 25.5 em., the greatest, diameter of the body being about 
6 cm., and the head 4 cm. in lepgtli. The rough integument is 
covered with papilla, and the st,iff bristles now project about 3 mm. ; 
the position of the stronger and sparser spines amongst these can 
be seen more plainly than in the earlier stage, though t,liey still 
hardly project above the stirface. The snout is more plainly 
marked off from the rest of the l i e d  than in Stage I., and is relatively 
flatter : it  is entirely covcrecl with horn, and I I I L L C ~  resembles the 
‘‘ beak ” of Or’?oitTLo,.7LY?rc.7iiis except in the relative extent of the gape. 
The nostrils are now inore completely valvular, and the caruncle 
is no longer recognizable. The eyelids are beginning to separate, 
the conjunctival cliarn ber ~ommunicat~ing with the exterior by a 
small aperture. The cloaca has become deeper, folds of the integu- 
ment radiating out from the vent. 

The integument on the ventral side of the b d y  is much folded ; 
and in the larger of t)he two specimens, which is probably a feinale, 
a shallow triangular pouch, the apex of which points baclrwards, 
can be seen between and rather anteriorly to the hind limbs. 
There can be little doubt that, this represents the zua,inmai-y poidl 
as described by Hnaclir ’ ; and as it is so distinct at this stage, it 
seems improbable that, it would altogether disappear in the adult 
between the periods of suckling. I do not propose to  treat of it)s 
structure or of its relation to  the poucli of Marsupials in the present 
paper ’. 

The pes is iiow nearly as lmge as the manus, though its claws 
are not so strong1.y developed. The calcaneal spur can be seen in 
both specimens, but is considerably larger in t’lie smaller of the 
two, which is probably a male. 

1.1. 111t~y(m~11t  qf t h e  H~cctl. 
The resemblance of t,he snout, to that of O ~ ~ ~ i t k ~ ~ ~ 7 1 , ~ / 1 i . c 7 ~ 1 r s  has 

already been remarked upon ; and this is more particularly the case 
in the later s t a p ,  in \r.hicli it  is relativrly flatter than in the 
younger one. As i i i  O,.~rit71o,.7/!/,/c7/,/rs, the lips, as well as the whole 
integument of thc snout, are immobile, owing to  the developnieut of 
a thick horny layer froin the epidermis (Plates 11. & 111.). The Lor11 
is much thicker in the older of t.he two stages, a i d  this is a11 the 
more remarkable as in the adult the skin in this region can I-iartlly 
be said to be horny a t  all. Tlie horny layer eutrntls over the 
margins of the gape, nncl then thins off gradiially : it  also pnsses 
inwards to  line the exterm1 naris1 passages (Plat.? 11. fig. 4 arid 
Plate T l l .  fig. 13). The caruncle (figs. l and  4) is formed by a ridge 
of the epidermis on which t>he horn is especiall;v thiclr ”. 

W .  Haacke, “ On the Dfarsupi:d Ovum, the Mammary Pouch, :md the Mule 
Milk-glands of /Hc~idnu hpfria. ,” Proc. 1Eog. Soc. vol. sxsviii. 1). 7 2  ; and Biol . 
Centralblatt, riii. 

2 Cf. H. Klaatsch, Morpb. Jahrbuch, Bd. xvii. p. 483. 
3 C!$ Carl Rose, “Ueb. die Znbnleiste imd die Eischwiole der Pauropsidm,” 

Anat. Anz. vii. Jahrgang, 1592, p. ‘748. 



6 PROF. W. N. PARKBR ON THX [Jan. 16, 

An examination of the end of t'he snout with a hand-lens shows 
the presence of a number of fine dots on both jaws extending 
about as far back as the gape. These are indicated in figs. 1 and 2. 
Sections show them to be due to the presence of funnel-shaped 
apertures in the horny layer, which extend inwards, surrounded 
by a continuation of the horn, and gradually become narrower 
(figs. 4, 5,1.2, and 13). Just beneath each aperture the epidermis is 
prolonged inwards to form an elongated oval process (fig. la), which, 
slightly below the base of the dermal papills, narrows somewhat 
to form a tube extending for some distance int,o the dermo, where 
it becomes convoluted ; its walls are composed of a double layer 
of cells, and the lumen becomes greatly coiled on passing into the 
swollen base of the epidermal process and then communicates 
with the apertureat the base of the horny ingrowth. It will thus 
be seen that these glands are precisely similar in structure to 
ordinary sweat-glands. I should mention that the lumen is not 
developed in the young stages. 

Poulton has described structures in Ornit7horhynchzce which are 
apparently similar t o  these, and suggests that they may correspond 
to modified hairs ; this, however, seems to me improbable. I have 
found nothing which could correspond to the sensory organs of the 
bill of Omn.ithorhync7zus dekribed by Pou1l;on. 

No hairs, nor any structures resembli'hg hairs, are present on the 
horny snout. Behind this, hairs are developed in abundance (figs. 
2 and lo), and in the older stage the sebaceous glands can be seen 
arising as buds from the hair-follicles. No sn-eat-glands are 
present on the hairy part of the head; the rest of the body I 
hove not yet examined. It should, however, be remembered that 
Gegenbaur has shown that the mammary glands are modified 
sweat-glands in these animals. 

LII. The Oral Cavity. 
Even in the younger stage the mout'h has already acquired its 

narrow and tubular form (see figs. 5-1, 10, and 14). The elongated 
tongue is covered with a thin layer of horn at the tip. The sub- 
lingual glands are numerous, and open at various points into the 
floor of the mouth. The naso-palatine canals communicate with the 
oral cavity anteriorly (fig. 6, n p c . )  ; and from this point backwards, 
some distance beyond Jacobson's organ, a number of simple gland- 
tubes, very similar to those already deecribed in the snout, are 
present on the roof of t,he mouth (fig. 7). Similar glands are also 
present in this region in the young Omithorhync7ms. 

The epithelium in certain regions both above and below gives 
rise to horny teeth, which on the anterior part of the lower jaw 
form marked ridges (figs. 5, 'I, 14, 15;);. A dermal papilla extends 
into the thickened epithelial ridge, Ftrhkh produces a thick horny 
layer on its outer surface. 

'I On the tactile terminal Organs and other Striioturea in the Bill of Omifho- 
rhynch8,I' Journ. Physiol. v01:v. p. XT. (Proc. Physiol. 800. 1884). 

a ' Zur Kenntniss der Ma.mn6rcrorgm-w der Monotremen.' Llpipzip. 1 RR6. 
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The question as to the presence of rudiments of true teeth in 
Eo7aidma is of especial interest. After a fruitless search through 
sections of the older stage, I hoped to be more successful in the 
younger specimen, but have not succeeded in finding any indication 
of the development of teeth at all, and am confident that earlier 
stages must be examined before any signs of these organs can be 
recognized. It is certainly remarkable for all traces of them to 
have disappeared so early, especially when we consider how well 
they are developed in Omithorhynchus : this is probably to be 
accounted for by the extreme and early specialization of the mouth 
in Echidna. 

The fact that Rose2 has succeeded in finding traces of teeth in a 
small embryo of Manis 7.6cm. long, while they have entirely 
disappeared in older embyros from 17-30 em. in length, further 
indicates the probable formation and early reduction of a ‘‘ Zahn- 
leidte ” in Echidna. 

IT. The Nose and Jacobsods Onpn.  

I n  the note already referred to I drew attention to the marked 
development of Jacobson’s organ in Echidna, and to the fact that it 
possesses a G L  turbinal” supported by cartilage. The organ bad 
been previously recognized in Ornithorhynchw by Sir W. Turner 
and my father 4, and sections of a young specimen of this animal 
in my possession showed that it closely resembles that of Eohidna. 
Since the publication of my note, however, Dr. Symington‘ has 
given such an excellent account of the nose of Omithorhynchus, 
comparing it with that of other Mammals and also giving the 
literature of the subject, that it will be only recessary for me to 
refer to this animal for purposes of comparison with Echidtia. 

In each stage I bisected the head to one side of the septum 
nasi. The half in which the latter was intact was then decalcified 
and cut into serial sections, the other half being used for purposes 
of dissection. 

Fig. 3 (Plate I.) represents a longitudinal section of the head at 
the older of the two stages, and shows the form and relations of the 
nasal cavity, which is 2.5 cm. in length. A comparison with a figure 
of the adult given by Zuckerliandl ’ shows that the nasal cavity is 
now comparatively short and broad (compare also transverse sections 
of both stages, figs. 5-11, 14, and 15, Plates 11. & 111.). 

The cartilaginous nasal capsule iR more complicated than in 

1 Cf. E. B. Poulton, Quart. Journ.Micros. Science, vol. xxix. 1888 ; and Old- 
field Thomas, Proc. Roy. Soc. vol. xlvi. 

pared with the pre-nasal lone in the Pig,” Journ. Anat. and Phyeiol. vol. XIV. 

the Ornithorhynchus,” Proc. 2001. SOC. 1891, p. 575. 

1887, p1. i. fig. 3. 

0. Rose, Anat. Ans. vii. Jahrgang, 1892, p. 618. 
‘‘ The dumb-bell &a ed bone in the palate of the Ornithorhynchus com- 

‘Mammalian Descent,’ London, 1885, pp. 52 and 54. 
6 ‘‘ On the Nose, the Organ of Jacobson, and the Dumb-bell-shaped Bone in 

6 E. Zuckerkandl, ‘ Das periphere Geruchsorgan der Siugethiere,’ Stnttgnrt, 
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Omithorhylzchus. The thick and solid septum nasi, which is rounded 
off below, gives rise to two lateral ali-nasal wings ( a h . )  above, 
and these extend anteriorly beyond the septum and support the 
external nostrils on the anterior, inner, and upper sides. Rather 
further back, each wing gives rise to a curved rod (fig. 5,  ah.tb.) 
(the ‘‘ ali-nasal t u r b i d ”  of W. E. Parker ’), which passes into 
the valvular process already noticed as extending into the nostril 
from the inner side, and a turbinal-like ridge is thus formed from 
the roof of the nterior part of the nasal cavity-this ends 
anteriorly ,to t h J L  maxillo-turbinal.” In  Stage 71. the ridge 
supports a very complete valve, which can probably close the 
aperture of the nostril completely (fig. 13). It will thus be seen 
that there are no transverse connective-tissue septa in the front 
part of the nose as in Omithorhynchus. 

Posteriorly to the nostril, the two wings gradually extend further 
downwards, so as to form an outer project,ing wall to the nasal 
chambers, and a short distance behind the naso-palatine ducts they 
are continuous ventrally with the partial cartilaginous floor, which 
supports about the outer half of the anterior part of the nasal 
cavities (figs. 7-11, and 14, Plates 11. & 111.). 

The lower side of the snout, below the nostrils, is supported by 
a large transverse rostra1 cartilage (figs. 4-6 and 13, TS.), continuous 
dorsally with the two ali-nasal wings in front of the nostril and 
also with the septum nasi. This cartilage becomes constricted off 
from the septum slightly in front of the naso-paIatine canals, and 
then forms an independent plate on either side, the swollen 
internal margins of which abut against; the base of the septum 
(fig. 5) .  This thickened edge is separated off from t,he rest of the 
plate as a club-shaped mass in the region of the naso-palatine duct,, 
which passes between the two portions. The inner club-shaped 
portion then become3 hollowed out on the external’ side, where 
Jacobson’s duct enters its cavity as an offshoot from the naso- 
palatine canal, and the cartilage then forms a complete independent 
tube, enclosing Jacobson’s organ (figs. 6-8, 14 and 16). The 
lateral part of the cartilaginous nasal floor sends up a process on 
the doraal side (fig. 6), which soon meets with the roofing cartilage 
(figs. 7-9 and 14) ; a small plate becoming separated 08 from its 
inner edge (fig. 7), which then meets with its fellow to form a 
median plate lying beneath the t a o  Jacobson’s organs (figs. 14 
and 16), and gradually fades off into a median and two Iateral 
backwardly directed processes which end beneath the posterior 
part of Jacobson’s organ. In the young O~nithor7tynchw the nasal 
capsule is simpler and forms a more complete box (fig. 17). 

Even in the older stage, none of the turbinals have begun to 
ossify. The ethmoid turbiuals (‘& Riechwiilste ”) are more 
numerous and complicated than in Omithorhynchus, in which 
Zuckerkandl describes three only, and he therefore considers 
Omithorhynchus to be ‘‘ anosmatic,” its ethmoid being reduced in 
’ Cf: “On the Structure and Developinent of the Skull in the Pig,” Phil. Trans. 

1874. 
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adaptation to its aquatic habits. Symington, however, thought he 
could recognize five, the number characteristic of most osmatic 
mammals, and therefore describes Ornithorhynchus as “ micros- 
matic.” Echidna, on the other hand, is, to use Turner‘s nomen- 
clature, ‘‘ macrosmatic ’’ ; aud Zuckerkandl describes eight ethmoid 
tusbinals in the middle line in this animal. I n  my younger stage 
I could only recognize six, and in the older seven, which are easily 
seen, and probably a smaller eighth behind these (fig. 3). The 
sphenoidal sinus is represented by a shallow groove. 

I n  Stage I. the six ethmoid turbinals appear in my dissection as 
simple lobes, all being at  about the same level and not reaching 
the septum nasi. Sections, however, show that some, a t  any rate, 
are becoming subdivided (fig. 11). I n  Stage II. this subdivision 
into secondary lobes has gone still further, the second to the sixth 
exhibiting distinct folds (fig. 3); and in transverse eections a 
considerable complication is seen. I n  the adult this branching is 
carried further still, so that in the dry skull about the posterior 
half of the nasal chamber is filled with a complicated mass of 
spongy bones (compare pl. i. fig. 3 of Zuckerknndl’s memoir) : 
from the fifth backwards these do not extend so far towards the 
median line as the others, on account of the folds on the septum 
nasi in this region, between which the turbinals extend. The 
proper olfactory region of the nasal chamber is thus very largely 
developed, and the cribriform plate is especially large, and per- 
forated, as in all mamnials but Or7tithor.7~ynchus. The first ethmoid 
turbinal (so-called “ naso-turbinal ”) is a simple plate extending 
forwards some distance beneath the nasal bone (figs. 3 62 15, e.tb.’), 
with which it becomes united in the adult. The 7th (and ? 8th) are 
also quite simple in Stage 11. A sensory and ciliated epithelium 
covers all these except the “ naso-turbinal.” 

I n  Stage I. a simple ‘ L  maxillo-turbid” (‘L Nasenmuschel”) ex- 
tends from near the anterior end of the nasal cavity backwards as far 
as the fourth ethmoturbinal (fig. 3, m.th.), narrowing off gradually 
posteriorly as well as anteriorly. Sections of Stage I. show that 
it has the form of a ridge, which is beginning to become branched 
(figs. 10 and l l ) ,  the branching being carried much further in 
Stage I T .  (fig. 15), a fold being visible even with the naked eye 
along its middle part (fig. 3). The folding is much more compli- 
cated in the adult, and from a comparison with the skeletal parts 
of an adult E. spinosics the maxillary turbinal apparently belongs 
to the folded ( 6 ‘  gcfalteten ”), and not to the doubly-coiled 
(“ doppelgewundenen ”) variety, as stated by Zuckerkandl ; while 
in Ornithorhynchus, according to Syrnington, it “ constitutes a well- 
marked example of the branching variety (veristigte Muschel),:) 
though Zuckerkandl describes it as a “ gefaltete Nasenmuschel.” 
The epithelium covering this turbiual is, as usual, non-sensory, 
resembling that lining the general nasal cavity, and bearing cilia. 

A communicatiop between the two nasal cavities has been 
described by Home in Ornithorhynehus. Zuckerkandl was nnable 
to observe this : but I have satisfied myself that both Monotrernw 
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agree in this respect, and that the left and right nasal chambers 
communicate by a slit-like passage beneath the septum just behind 
Jacobson’s organ. 

On either side of the septum nasi, a rounded ridge can be seen 
projecting int t,he iiasal cavity ventrally (figs. 5-11 and 14-16), 
beginning clos 1 to its anterior end and pnssing right back into 
the ethmoidal region, where it is eventually continuous with the 
partition separating the nasal chamber from the posterior nares. 
Within the anterior part of this ridge Jacobson’s organ is con- 
tained (&), while posteriorly it encloses a racemose gland. Thk, 
which we .may call the ‘& septal gland” (sp.gZ.), opens by a 
large duct into the post,erior end 02 Jacobson’s organ and by a 
number of others into the nasal cavity along the anterior part of 
the ridge, one extending even in front of Jacobson’s organ [fig. 5). 
The anterior part of the ridge was noticed by Zuckerkandl, but he 
says ng more about it. In fig. 3 the part behind Jacobson’s organ 
is removed, so as to show the turbinals. 

As already mentioned, Jacobson’s cartilage forms a large and 
independent tube, into the anterior end of which an offshoot from 
the naso-palatine duct (fig. 6, Ja.d.) passes to open into the cavity 
of the organ which does not extend anteriorly to this point, as it 
does in Ornnithorhyncl~us. I n  other words, Stenson’s duct is situated 
further from the end of the snout in the latter animal, so that 
Jacobson’s organ does not extend SO much beyond it post,eriorly as 
in Echiclnu. From the outer side of the tube an ingrowth occurs 
so as to form a sort of shelf or turbinal cartilage along the greater 
part of its length (figs. 7, 14, and 16). This disappears posteriorly, 
and the tube itself ends about opposite the anterior extremity of 
the maxillary turbinal (figs. 8 and 9), in which region sections 
show a solid piece of cartilage, representing part of the wall of the 
tube, as well as the mass of nerves and duct of the septal gland 
which plug the end of the tuhe. 

Passing now to the orgm itself, it will be seen, by a glance at 
figs. 7, 14, and 16, that the lumen is narrow m d  horseshoe- 
shaped, owing t80 the projecting sbelf on the outer wall. I n  
Ornithorhynchzls this ‘‘ Jacobson’s turbinal ” is distinctly coiled 
towards the ventral side, and the cartilage follows the curve 
(fig. 17), so that if st,raightened out it would more than reach to 
the opposite wdl of the organ. I n  Echidna the shelf extends 
alrriost straight across’ the organ, leaving a narrow lumen between 
it and the wall, and the supporting cartilage only passes about 
halfway along the shelf. In this respect the Jacobson’s organ 
of Echidna may be said to be less highly developed than that of 
Omithorhylzchus: moreover in the young of the latter it is 
relatively slightly larger than in the adult and than in the young 
Ec78idna. 

A sensory epithelium lines the concave margin of the lumen, and 
For details as  regards Jacobson’s organ in other mammals compare 

Herzfeld, P., “ Ueb. das Jacobson’s Organ des Menwhen u. der Singethierr.” 
Zool. Jahrb.. Abth. f. Anat. 11. Ontog., Bd. iii. 
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this is much thicker than the non-sens0r.y epithelium covering the 
shelf, which is columnar and stratified, and bears especially strong 
cilia (fig. 16). I was unable to recognize any cilia on the sensory 
epithelium. The function of “ Jacobson’s turbinal ” must there- 
fore be a purely mechanical, and not a sensory one. The sub- 
epithelial tissue on the dorsal and internal side of the organ 
enoloses large bundles of olfactory nerves, which send branches to 
the other parts. A number of small gland-tubes are present in 
the connective tissue of the turbinal, and these open at  intervals 
into the lumen of the organ. 

On the dorsal and lateral side of Jacobson’s cartilage a thick 
mass of tissue is present between it and the epithelium covering 
the ridge which projects into the nasal cavity and in which the 
whole organ is enclosed. This tissue contains a number of simple 
glands, which also extend posteriorly to Jacobson’s organ, exter- 
nally to the more complicated “ septal gland,” and open at intervals 
into the nasal cavity (fige. 6-11 and 14-16); the septal gland 
with its ducts is therefore of great extent, passing along almost 
the entire length of the nasal chamber. 

The epithelium covering the whole ridge is columnar and 
ciliated like that lining the general nasal cavity, and passes into 
stratified pavement-epithelium behind the naso-palatine duct, the 
latter form extending back still further on the nasal floor. 

Gland-tubes similar to those just described are also present in 
great abundance beneath the epithelium of the posterior part of 
the maxillo-turhinal (=Steno’s gland ?) (figs. 11 and 15), and also 
to a less extent beneath that of the ethmo-turbinals and other 
parts of the nasal cavity. 

I do not propose to describe the structure of the eye here, and 
will only mention that in the young Echidna it lies some distance 
from the surface, and a groove, lined by a thick cuticle, extends 
inwards towards it from the integument. 

In Stage I. the two layers of epithelium bounding this groove 
join at  its base so as to form a solid band connecting the con- 
junctiva with the epidermis. 

In  Stage 11. the eyelids are beginning to separate, a narrow 
slit being present in their middle part. There is a very large 
Harderhn and a smaller lacrymal gland, and folds of the epithelium 
of the eyelids apparently represent the developing Meibomian 
glands. The naso-lacrymal duct (n.d.) opens into the outer side 
of the nasal chamber rather further back than Stenson’s duct, in 
a bay between the “ ali-nasal turbinal ” and the floor of the chamber. 
From this point it extends directly backwards, just outside the 
nasal capsule, to the conjunctival chamber. 

Neglecting their more obvious resemblances and differences, 
and confining ourselves to the observationn recorded above, i t  will 
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be seen that the young Echidna resembles Ornithor7~ynchus in 
possessing :- 

1. A thick hbrny layer covering the snout, as well as horny 
teeth and a horny caruncle for breaking open the egg-shell. 

2. Glands resembling ordinary sweat-glands opening on the 
snout as well as on the anterior part of the palate. 
3. A highly developed Jacobson’s organ, resembling that of 

Lizards and Snakes, enclosed in an independent tubular cartilage, 
and possessing a large ‘‘ turbinal ” supported by a cartilaginous 
shelf continuous with the investing tube. 

4. A complicated “ maxillo-turbinal.” 
5. A communication between the two nasal cavities, as in 

certain birds. 
6. Numerous glands in connection with the nasal chamber and 

Jacobson’s organ, including a specially large ‘‘ septa1 gland ” and B 
‘‘ Steno’s gland.” Most of .  these characteristics are peculiar to 
Monotremes amongst Mammals. 

On the other hand, Echidna differs from OrnithorAynchrcs in :- 
1. The absence of any rudiments of true teeth in the young of 

12 cm. in length and onwards, and the early extreme specialization 
of the entire mpth-cavity. 

2. The possession of a mammary pouch in the young female. 
3. The less solid character of the nasal capsule, the much higher 

development of the ethmoid turbinals, and the absence of transverse 
connective-tissue septa in the anterior part of the nasal cavity. 

4. The slightly smdler relative size of Jacobson’s organ and of 
its turbinal, the organ also not extending anteriorly to the naso- 
palatine canal. 

Since his communication already referred to, Dr. Symington ’ 
has shown that the Jacobson’s organ of Marsupials conforms to the 
general type met with in the Eutheria, and thus differs markedly 
from that of the Prototheria. The former may very probably 
have arisen from the latter, but it has undergone various degrees 
of‘ degeneration : a very slight step in this direction has possibly 
occurred in Echiclnn. Symington is probably correct in his 
opinion that Jacobson’s organ reaches its highest development in 
the Monotremes-bigher even than in Lizards and Snakes, in which 
it presents many points in common with that of the Prototheria. 

It certainly seem probable that ‘‘ Omithorhynchus is fm the 
most primitive type ” of the two Monotremes : the young Echidna 
resembles Omithor7~ynchus much more than does the adult, and is 
very highly specialized as regards many characters besides those 

1 ‘‘ On the Organ of Jacobson in the Kangaroo and Rock Wallaby (Macropus 
giganteus arid Petrogale perkicillata),” Journ. of Anat. and Physiol. vol. xxvi., 
n. s. vol. vi. 1892. 

Quite recently Rase has described the Jacobson’s organ in embryos of the 
Wombrtt and Opossum, and has shorn that in the former its duct is situated 
on the floor of the organ as in Ornithorhynchus, and not at its anterior end ; 
and also tbat a large mucous gland is connected with its posterior end (Anat. 
h e .  viii. Jabrgang, 15 Sept. 1893, p. 766). 

W. K. Parker, Zoc. cat. p. 36. 
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referred to here. But though Ornithorhynchzcs has probably 
remained closer to the Prototherian stock than Echidna, the 
presence of a horny bill in,both f o r m  as well as the characters to 
which attention has recently been drawn by Westling’ and Howes a 

seem to indicate the close genetic relation of the two genera, in 
spite of their special adaptive characters. 

Note (Jan. 8th, 1894).-Since this paper was sent in for publi- 
cation, I have received from Prof. Wilson and Mr. Martin a copy 
of their recent paper, (‘ Observations upon the Anatomy of the 
Muzzle of or~~~thorh~~zc76us ” (Macleay Memorial Volume, part S), 
in which it is stated that (‘the epidermis of the muzzle of Pla- 
typw is no more horny’ than that of a dog’s nose, from the 
texture of which indeed it does not greatly differ.” There is 
no doubt, however, that in my upecimens of the young of both 
genera the horny layer of the epidermis covering the muzzle is 
so thick as to justify one in speaking of a “ horny” snout, even 
though this i s  of course more flexible than the beak of a Turtle or 
Bird : and in these specimens there can have been no possibility 
of a partial desiccation. 

I should also mention that “ the peculiar rod-like tactile organs 
in the integument and mucous membrane of the muzzle of 
OrnithorhynchusYy’ previously described by Poulton, have been 
treated of by the same authors in part 7 of the ‘Macleay Memorial 
Volume,’ in which it is stated that no such organs are present on 
the anterior portion of the snout and palate of Echidita: this 
agrees with my own observations. 

EXPLANATION O F  THE PLATES. 

PLATE I. 
Pig. 1. Ventral view of a young Echidna uadeatfi, 125 cm. in length along the 

dorsal curve (Stage I.). 
2. Ventral view of an older (male) specimen, 21.5 om. in length (Stage 11.). 
3. The snout in longitudinal section (Stage II.), the cut having been made 

to the left side of the septum nasi, so as to show the left nasal chamber. 
The greater part of the glandular ridge on the septum has been re- 
moved, the anterior part, enclosing Jacobson’s organ, being left f sitr. 

PLATE 11. 
Figs. 4-11 represent transverse sections through the snout of Stage I. 

Fig. 4. Through the external nostril and caruncle. 
5. Through the “ ali-nasal turbinal,” just in front of Jacobson’s organ. 
6. Through the naso-palatine and Jacobson’s ducts. 
7. Through about the middle of Jacobson’s organ. 
8. Through the posterior end of Jacobson’s organ. 
9. Rather farther back than fig. 8, showing the end of Jacobson’s cartilage. 

10. Through the septal gland and maxillo-turbind. 
11. Through the septal gland, maxillo-turbinal, and ethmo-turbinal. 
12. Section through the intagulnent and a sweat-gland of the lower jaw 

“On fhe Mammalian Pelvis, with special reference to the young of 

(Stage 11.). 

l Bihan till K. Svenska Vet.-&ad. Handl. (Stockholm), Bd. xv. 1890. 

Orwithorhymhus awtinw,” Journ. Anat. and Physiol. vol. xxvii. (1893). 



&. di-nasal cartilage. 
alti.tb. Bli-nasal “ turbinal.” 

e n .  External nostril. 
c.tb. Ethmoturbinals. 

c. Carunole. 

h. Horny layer of snout. 
hr. Hairs. 
hd. Horny teeth. 
Ja. Jaoobson’s organ. 

Ja.c. Uartilage of Jacobson’s 

Ja.d. Duct-of Jmobson’s organ. 
J q l .  Gland-tubes of Jaoobson’s 

Ja.m Nerves of Jmbmn’s organ. 
Ja.tb. “ Turbinal ” of Jambson’s 

organ. 

organ. 

or n. 
112. MouLavity.  
mm. Lower jaw, 

2. O n  a Collection of Butterflies made i n  Manica, Tropical 
South-east Africa, by Mr. F. C. Selous, in the year 
1892. By ROLAND TRIMEN, F.R.S., &c, Curator of the 
South-African Museum, Cape Town ’. 

[Received November 13,1893.1 

m.tb. Maxillo-turbinal. 
11.c. Nasal cavity. 
w.d. Naao-lacryd duct. 
n.yL Small glands of the nose. 

npc. Naso-palatine oand. 
pgl .  Palatine (sweat) glands. 

I. Ridge on septum nasi. 
TS. Cartilaginous rostrum or 

s.m. Septum nasi. 
sp 1. Septal gland. 

floor of nasal chamber. 

sp.g?d. Duote of septa1 gland. 
sp.gZ.dr. Duot of septa1 gland which 

en€& Jacobson’s organ. 
8t.gJ. %~$o‘s gland. 
swgZ. Srnt-glands. 

t. Tongue. 
uo. Vomer. 

(Plates 1V.-VI.) 
I n  communicating to the Zoological Society this account of what 

I believe to be the fimt collection of Butterflies mode in the 
Manica Country, I am fortunate in being able to preface it by the 
following interesting sketch of that hitherto very littb-known 

1 Mr. A. (3. But,ler, who, in Mr. Trimen’s absence, has kindly eorreoted the 
proofs of this paper, sends the subjoined remarks :- 

‘& I think it would be well to  call your attention to the fact that Mr. Trimen 
has unwittiogly redescribed some of the species recorded in my paper on 
Mr. Johnston’s collections from Nyasalnnd (P. Z. S. 1893, p. 613) not yet pub- 
lished. For example, the Charaxes (p. 45) which he calls C. selousi is palpably 
only a Rhght variety of my 0, whytei (up. cit. 11. 6491, ~gc@ita excha (p. 47) 
is evidently the male of my Custffiliua hypoleucus (op cit. p. 660) [N.B. Trimen 
does not adopt the modern generat proposed for the Lgcu~iii&e?] ; Cydopides 
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t,ract from the peii of my friend Mr. Selous. It will probably be 
new to many who are well acquainted with his name as an explorer, 
a hunter, and a pioneer, to  learn that A h .  Selous has not by any 
means restricted himself to large game, but has for inany years 
kept an eye upon such &‘ sinall deer ’’ as the entomologist loves. 
Prom time to time I have had the pleasure of recording inany 
specimens of his collecting, but the highlauds of the South-African 
lnterior generally are poor in Lrpidoptera ; i~iicl ik was not until 
the beginning of last yenr that A h .  Selous found himself at the 
best season in an exceptlionally rich field, and with characteristic 
energy set to work to make the most of the opportunity. To 
construct in the brief space of t h e e  months from 60 to  $0 niiles 
of waggon-road in Tropical Africa, with mu’ Mashuna labour and 
very scant, Huropeau superintendence, aud in the height of summer, 
is a task well calculated to tax t’o their utmost tlie po~vei-s of any 
inaii, however inured to  such exertions ; and it is amazing how 
Mr. Selous found both t,iiiie and strength euongh to  form such a 
fine entomological collection aiicl to note locality and date for 
every specimen. 

Mr. Selous writes as follows :- 
“ I reached Umtali from Salisbury at the etid of Jaiiuary, 1892, 

at the height of the rainy season, Iiaving been sent down by the 
British South AfricA c‘onipaiiy to  construct; a road from Umtltli to  
Ohimoia’s Kraal. This work occupied nit? for three months--the 
three best months of the year, as it liappened, for collecting 
insects-and during t)Lat period I devoted every spare hour of 
every single day to t,he diligent collecting of Butterflies and 
Beetles ’. 

“ I commenced to collect immediately upon leaving Uintali 
township. Umt’ali lies a(; a lieight of: about 3800 feet above the 
sen-level in an open grassy d l c y  surroundetl by hills. The river 
Uintali flows just below the tJownship. Beyond this river the road 
lies through an opeii grassy count,ry to the foot of Christmas Pass, 
and then at once commences to ascend to  the top of the Pass 
through shady cuttings bordering swift-running little streanis 
shaded by trees and ferns. The hill-sides are a11 covered with 
open forest. Although all the conditions seemed so favourable for 

___- - .- ~~~ 

,,uiieni (p. 72) is in my opinion the C‘erctfricltirt ridlafa ol‘ Mabille ; and Pam- 
phila zi*dzbazo (1). 74) is Z’ccmpltila ru1~ohu of Wostwood (which is a speciea of 
Osmodes). In l’late I V .  my I’eriplysiu, joJms!oii i is fignred as l’hysceeneism pioiie 
of Godiuan (this itleiit ilicsiion is. I lliiuk, correct ; the genus I’hyarrme?ira being 
new to me), but MY. Godluitn’s figure is sunwwliiit, hc~tvily coloured, and thus 
I failed to romeiuber it,. Mr. Triinan and I hiLve botli figured the inale, 
Godman the fenmle. Mr. Trimen, on tlie saiue Plnte, figures Precis simin, 
Wallengr., which appears to me t o  be the insect described by me ~oine years 
i qo  as Jmoiiia ,,iicrumern (Ann. 9: Mag, Nat. Hist,. ser. 4, xviii. p. 4SS), but, 
this name is no t  quoted as a synonym, either in ihis paper or in MI-. Trirnen’s 
work on South African 13ctterflies.”--En. 

My collengiie, Mr. Louis Pbringuey, 11:~s inounted iind :in.anged tlie 
L’oleoptera collected by MY. Selous. 1 re finds 166 species, represented by 610 
exauiples, iind provisionally recognizes 15 species as pobahly new to science. 
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Butterflies, 1 did not take any great number on the Dmtali side of 
Christmas Pass, partly doubtless owing to the fact that during 
the greater part of the time I was working there the weather was 
very rainy; but as soon as I had crossed the Pass and got to the 
coast side of the range of hills to  the uouth of Umtali, I at  once 
found myself in an excellent collecting ground. AS I had to make 
D long cutting down the side of the mountain and blast away a lot 
of herd rock, I was luckily enabled to remain in this happy hunting- 
ground for nearly a month. Scarcely a day passed that I did not 
catch something new to me. Just below Christmas Pass was an 
isolated granite hill, very thickly wooded on its lower sides, and in 
the hollow between this hill and the main range was a deep shady 
ravine, at the bottom of which ran a small stream. At the top of 
the ravine the country was covered with bush interspersed with 
large granite boulders, and beyond this again open prairie-land 
running up the hill-sides, on which flowers of many varieties were 
very plentiful. Thus in a small extent of ground T found a great 
diversity of conditions and many difEerent species of Butterflies. 
The elevation of this portion of the country is about 3000 feet. 

‘( After leaving Christmas Pass the road leads through open 
prairie-land for four or five miles to the head of the Mineni Valley. 
This open grass country is intersected by the Sikuva River and 
several of its tributaries. I did not take many Butterflies in this 
part of- the countrg. 

(( The Mineni Valley runs between two ,high ranges of hills, and 
is for the most part well wooded with open forest, intermixed with 
large open glades entirely free from forest or bush. Heveral large 
tributaries flow into the Mineni from the surrounding ranges of 
mountains, and innumerable smaller streams. The banks of these 
streams, oxerhnng as they were by large shady trees and ferns, I 
found to be very favourable places for collecting, and I caught a great 
many sortu of Charaxes and Skippers drinking at  the fords which 
we cut across the streams for the waggon road. It was also in the 
Mineni Valley that I was lucky enough to find a tree from one of 
whose branches some sap was exuding, which proved a constant 
attraction to many species of Charaxes ; and on this tree I caught 
a fine series of C. bohemani, one of the handsomest of IL genus that 
are often very difficult to catch. 

‘‘ After leaving the Mineni Valley one gets out of the hills and 
enters upon a level country covered almost entirely with forest, 
sometimes free from underwood but in places becoming thick 
jungle. This country is intersected by many rivers, such as the 
BevuQ (into which the Mineni flows), and the Lusika and Lopodzi. 
The general altitude of this part is about 6500 feet above sea-level. 
At the river Lusika I found another tree, a species of Acacia, which 
was much frequented by Butterflies of the genus Charaxes, and 
here I captured the only specimen of C. azata that I saw-a female 
in very fine condition. 

“1 do not think there is anything more to be said about the 
country, except that during the whole of the time I was working 
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between the Lusika River and Chimoia’s the weather was dull and 
rainy and unfavonrable for collecting. Had i t  been fine I might 
have Been and caught a few more specimens. 
(‘ P.8.-The Pungwe Valley, in which I caught a few Butterflies 

lrtst September and October, is covered with forest and intersected 
by numerous streams. The altitude is here, however, below 1000 
feet. Below Sarmento, and from there to the coast, there is a 
great deal of open country covered for the most part with ex- 
cessively long grass.” 

The tract so well described by Mr. Selous is a belt of not more 
than about ten miles in width, running east and west between 
9. lat. 1 8 O  50‘ and No, and E. long. 32” 32’ and 3 3 O  20’. From 
Chimoia’s to Sarmento and the Pungwe River is a narrower con- 
tinuation of the same belt to the eastward for another sixty miles, 
at first a little north but afterwards slightly south of the 19th 
parallel. From the existing maps the entire tract seems to be less 
than 200 miles south of the nearest reach of the Zambesi. 

Including two forms of Mycalesis which I have not been able to 
determine with certainty, and two of Terias which I cannot 
satisfactorily place, Mr. Selous’s collection contains representatives 
of 166 species, represented by over 1100 examples. This is a very 
good result of three months’ collecting, but it must not by any 
means be regarded as completely representing the Butterfly fauna 
of the district, as there can be no doubt that many forms known to 
range both north and south of Manica, although not represented 
in Mr. Selous’s collection, must occur in the intermediate tract. 
Fifteen such species, for instance, are recorded from the Zambesi 
Valley and from extra-tropical South Africa-ten of them ranging 
widely also in other parts of the continent-and these can hardly 
be absent from Mmica. Moreover, a certain proportion of species 
are sure to be peculiar to the dry-season months, during which 
Mr. Selous had not the opportunity of collecting. 

Of the 165 species in the collection 44 are of general distribution 
south of the Sahara ; and of the remainder, 26 (of which 9 appear 
to be undescribed) seem peculiar to the South-Tropical area. As 
many as 51 inhabit both the South-Tropical and the South Extra- 
tropical areas, and 13 others are also found in both these areas, 
but hitherto, as regards the former area, have been recorded from 
Manics only. Twelve are dispersed through both these areas as 
well as in part of the West North-Tropical area, and eight through 
the two former and also the East North-Tropical area; while seven 
others inhabit both Tropical areas, but are unknown in the South 
Extra-tropical area. Three (Deudorix ccerzclea, Durbunia hiZde- 
gurdi, and Pterygospiclea ynlenus) seem elsewhere t o  be recorded 
from the West of both Tropical areas, and one (Lyccena antilzorii) 
from Abyssinia only. 

The collection is disappointing in one respect, viz., its deficiency 
in &whkiny species. There is no example of any form of Euralia 
or Pseudcmcea, and the only imitative Butterflies represented are 
the femde Diadomu misippus and two forms of the female Papilio 

PBOU. ZOOL. SOU.-1891, NO. lI. 2 
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cenea. Among the rarer and more interesting species are :-Phys- 
creneura piolze and Melanitis libya (both hitherto represented by 
single specimens) ; Pseudonympha vigilam, previously unknown to 
extend into the tropical area ; Acrcea risema and A. acrita ; Planema 
johmtoni, not hitherto known from south of Usambara ; Precis 
simia (of which only the type and one other South-African example 
had before been recorded) ; Precis artaxia j Charaxes lasti ( $2 ), 
C. azotn, C. pollux (not apparently received before from any part 
on or near the East Coast), and C. yuderiana ( $2 ) ; Lycma antino& 
and L. pogyei ; Teracolus celimene ; Thynzelicw capartas ; Abantis 
zambesina j and Heqieria uwkolor. 

The apparently undescribed species are the following, via. :- 

Nymphalida. 
(Nymphdina.) 

Charaxes manica, p. 43. 
,, selousi, p. 45. 

Lyccenn exclusa', p. 47. 
Lycenesthes lunulata, p. 51. 
Chrysorychia cruenta, p. 55. 
Bzcrbania puellaris, p. 59. 

Cyclopitles mineni, p. 72 .  
Pamphila zimbazo, p. 71. 

,, chirab, p. 76. 

Lycaenidae. 

Hesperidae. 

Mr. Selous personally brought down his collections towards the 
close of last year, and I thus had the advantage of obtaining and 
writing down his notes on the habits of each,species as I unpacked 
the specimens. 

Family N Y M P H A L I D ~ E .  
Subfamily DANAINB. 
Genus DILNAIS, Latr. 

1. DANAIS CHRPSIPPUB (Linn.). 
Three of the four specimens are of the ordinary typical form, 

but the fourth, taken at Sarmento on the Pungwe River, is of the 
var. alcippus, Cram., and has the white area in the hind wings 
almost as largely developed as in the West-African specimens. 

Genus AMAURIB, Hiibn. 
2. AMAURIB EOHNRIA (Sb0l.l). 
The two specimens (male and female) were taken at Christmas 

They belong to the var. albimaculata, Butl., Pass in February. 
I n  a footnote (p. 48) I have described a8 Lycma mashuna a close ally of this 

specim previously discovered by Mr. Selous in the adjacent district of Mashuna- 
land. 
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characterized by having all the spots of the fore wings white and 
the underside paler and browner. These examples are small ( e a p  
ab. d 2 in. 9 lin., 0 3 in.); and the male has the fore wings 
decidedly less elongated apically than usual, while the ochry- 
yellow band of the hind wings is in both sexes paler and rather 
narrower. 

Judging from the brief description (Proc. Zool. SOC. 1888, 
p. Sl), I shouIc1 refer to this variety of A. echerin the A.  hnnning- 
toltii of Butler, from Terta near Iiilirun-njaro. I also consider 
that A. jueksoni, E. M. S h a r p  (02). cii. 1891, p. 633, pl. xlviii. 
fig. 2), from Sotilr, Jiavirondo, is inseparable from the same variety, 
only differing in the reproduction on the upperside of a good many 
more of the hind-marginal and submarginal spots of both wings 
always present on the  underside. 

3. AMAURIS OCHLEA (Boisd.). 
Euplaa ochlca, Boisd. App. Voy. de Deleg. dam l'Afr. Aust. 

p. 589 (1.847). 
Six examples captured in the Pungwe Biver present no variation 

4. AM~URIS DOMINICANUS, Trim. 
Amaurk clorninicanics, Trim. Trans. Ent. SOC. Lond. 1879, 

p. 323. 
Three specimens from Pungwe River quite agree with extra- 

tropical examples. Mr. Selous noted a good many of this con- 
spicuous species settling on bushes among large trees in a shady 
ravine. 

Subfamily SATYRINB. 
Genus PPTHIMA, Westw. 

from the Natalian type-form. 

5. YPTHIMA ASTBROPE, Klug. 
A male (Christmas Pass) and a female (Mineni Valley) itre 

above the usual size and. p i e r  ; in these respects, in the distinctness 
of the common submarginal dark streak, and in the well-defined 
ale space round the outlines of the fore wings they approach those 

Pbrought from Tropical S.W. Africa by Mr. Eriksson ; but as regards 
the underside, the minute striolation of both wings and the ocelli of 
the hind wings are inuch better developed and approximate these 
two examples to  the smaller specimens received from Natal and 
Zululand. 

6. YPTHIMA ITONIA, Hewits. 
Ypthimn itonia, Hewits. Trans. Ent. SOC. Lond. 3rd ser. ii. 

p. 287, pl. 18. fig. 13 (1865). 
There are four males of this distinct species-three from 

Christmas Pass and one from Mineni Valley. In the hind wings 
the minute subapical and inferior anal-angular ocelli are wanting 
on the upperside, and in  two examples t h e  first and third in the 

2% 



20 MR. R. TRIMBN ON BuwmxLrJm &&OM [Jan. 16, 

series of seven ocelli are very minute and sllbobsolete on the 
underside. In addition to the median narrow brown fascia on the 
underside (described as ‘‘ rufous ” by Hewitson), there is a shorter 
parallel pre-median one, variable in distinctness but well marked h 
one example. 

This species does not appear to have been met with so far to the 
South before now. It has a very wide range, the locality of the 
examples on which the species was founded being the White Nile ; 
while Bernando Po, Gold Coast, and Angola are the habitats 
given in Kirby’s ‘ Catalogue of the Hewitson Collection ’ (p. 125), 
and Mr. Butler (Proc.. 21001. SOC. 1888, p. 59) records two 
examples as sent, by Emin Pasha from two localities in the 
Equatorial Province of Central Africa. The South-African Museum 
possesses two specimens taken at  Sierra Leone. 

Genus PIIYBCBNEURA, Wallengr. 
7. PHYSC~ENEURA PIONE, Godm. (Plate IV. fig. 1, 8 .) 
Physccmeurapiolze, Godm. Proc. Zool. SOC. 1880, p. 183, pl. xix. 

figs. 293 c 9 1. 
-This aliy of P. panda (Boisd.), which in the creamy-white of the 

upperside exhibits some approach to P. leda (Gerst.), from 
Mombasa, was described from a single female example, recorded 
as taken by Mr. J. T. Last in the Gnuru Hills, oppositeZanzibar. 

A good series is in the collection from Manica under notice, a 
few having been taken in Christmas Pass but many more in the 
Mineni Valley. I give the following description of the male :- 

8 .  E X ~ .  al. 1 in. 6 6  lui. 
Crecimy-while, with fUSCQUS borders. Fore whzy : fuscous border 

rather narrow from base as far as extremity of discoidal cell, but 
broad apically and thence gradually narrowing to posterior angle ; 
inner margin with 8 broad fuscous border from base, bounded 
superiorly by median nervure and its 1st nervule, and narrowing 
sbruptlg just before posterior angle, where it joins hind-marginal 
border ; along inner edge of hind-marginal border, between 1st 
and 3rd median nervules, two more or less distinct black spots ; 
basal swelling of costal nervure ochre-yellow, traces of the striola- 
tion of the underside visible, chiefly in basal half ; two submarginal 
black streaks, parallel and close together, just perceptible in fuscous 
border. Bind w i l y :  costa narrowly and faintly clouded with 
fuscous j apex and hind margin with a rather broad fuscous border, 
irregular along its inner edge, where it is more or less distinctly 
marked by a series of black spots ; submarginal streaks as in fore 
wing, except that they are bordered, very unequally and inter- 
ruptedly, towards anal angle by two white streaks ; striolation of 
underside very apparent along inner-marginal area. Cilia whitish. 
UNo~asIm.-creamy, slightly yellower than upperside ; each wing 
along costal and inner-marginal borders transversely marked with 
black striob of variable length and t,hickness (here and there 
codueiit), and with a submarginal series of ochre-yellow ocelli 
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centred with pale metiillic golden ; besides two parallel submarginal 
black streaks, an inner less regular cntenulnted one outwardly 
bounding the series of ocelli. Po~e t o z ? q  : bawl S\I elling of costal 
nervure ochre-yellow : a iew striolatioiis wu:dly miiplctclp across 
basal third, but otherwise the creamy iiiiddle area i i  clear from 
base to ocelli; the latter form a nearly straight wries of five, ol' 
which the last (between 2nd and 3rd iuecliau ncwules) is usually a 
little apart from and smxllcr than thP rest, n i th  the exception 
of the first. ILtZ w i y  : striolatioii \T el1 clevelopcd in  inner- 
marginal area, but very rarely extending a t  :tny point inlo discoidal 
cell; ocelli m e n ,  of mliicli the first is separate from and con- 
siderably before t h e  rest (being between subcostal JIWVU~W),  while 
the others are contiguous (the 6th and 7th conflurnt). 

The male is srnsllcr than the Pciuale ( L ~ ~ p . d .  I in. 4;-7 lin.),and 
has the fuscous I.>ortlurs iiiiich dar1,c~ o i i  1 hc ui)l)ursid~., 11 licro also 
the ochre-ycllow oerlli ( d n a y a  morc or I c . 5 ~  \I ell-iiiar1,ccl in tlw 
female) are represciitecl only by two or thrrc iiidistii~ct black spots. 
On the underside 1 he male diffcrs constmtly i n  tlic rest,rietion ol 
the black slriolatioii to tlie costal aiid i i~ne i~- i~~a~gina l  borders, 
whereas in thc female this covers all thc area ill hoih uiiigs except 
a small c2iscal spncc iininedi:btely before tlic occlli. 

P. piolze reselublcs P. Zetki in its whitish fnqcoas-bordered upper- 
side, but in its striolation and position of'the orelli on the under- 
side, as well as in its stouter structure througliout, is more nearly 
related to 1'. p r i d n .  The ~LISCOLIS b:tr dong the inner margin of 
the fore wings on the upperside is a very striking feature in pione, 
and gives the species a curious aupcdicial likeness to some of the 
smaller female 2'em oli and l'erircs in the distant gro~qi of Pierinn.. 

This very interwting 1%!/sctrwrzwn \I as f o u d  during the greater 
part of March, flyiiig \cry sloaly in open forest and settling on 
grass. I n  Natal I ioiind its close ally, 1'. ~ m i i d c r ,  quite away from 
forests, freqiieriting 5tec.p ~~1~1owtL hill-sidc uid ottrn settling or1 
the bare gromirl. 

Geiin\ P S E U U C ~ ~ J ~ P I I  1, WVnllengr. 
8. PSEUI)ON~J[PIIA TT,IL LNS, Trim. 
Pseucloiapl)7icc vic/iZaiis, Trim. 8.-Afr. Butt. i. p. 84. Y. 15 (18S'i). 
The single good e-iampl~ (a fernale) ol' this Butterfly was 

captured in the Cliristinas Pass 011 the 2 1 t h  F e b ~ ~ i r y ,  a locditj 
about 400 miles nortliward of tlie most iiorthc~rii of t lie pr~ciously 
recorded statious ol' this jieiierally distributed Sooth-Afric:tii species, 
viz. the Lydrnburg district of Trans\ a d .  Mr. Selous's specimen 
comes nearest to ttic Natalinn and 'J'rans~aalian examples, but is 
characterized on the nppei~side by i lie unusual restriction of the 
fulvous patch in the fore wing (11 hich, though it extc.nd5 rather 
nearer to the hind i-unrgin b~neai l i  the ocellus, does not impinge 
on the discoidal cell), and by the u c.ll-devcloped sm:dl ocellus near 
the anal angle of the hind wing; while 011 the underside the hoary- 
grey and brown mottling3 are inore sharply contra-led, ant1 both 
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ocelli of the hind wings, though small, are distinctly marked. A 
second much-worn female, taken in the same locality on 22nd 
February, appears to resemble the f i s t  very closely. 

Genus MYOALESIS, Hiibn. 
9. MYOALESIS SAPITZA, Hewits. 
Mycnl$sis safitza, Hewits. Gen. Diurn. Lep. p. 394. n. 10, pl. 66. 

fig. 3 (1851). 
All the examples (two from Christmw Pass and twelve from 

Mineni Valley) have the underside ocelli strongly or very strongly 
developed, a feature which, as I have pointed out (S.-Afr. Butt. iii. 
p. 395), is characteristic of the summer or wet-season form of this 
Mycalesis. The specimens in all respects agree with the tropical 
type-form more closely than with extra-tropical examples, one 
character being the feeble expression of the ocelli on the upperside 
of the fore wings, which in two of the males are obsolete, and a 
second the more strongly-marked common pale median streak on 
the underside. 

Genus MILANITIB, Pabr. 
10. MBLANITIS LEDA (Linn.). 
Papilio ledn, Linn. Syst. Nat. i. 2, p. 773. n. 151 (1767). 
Of nine specimens (six males and two females from Mineni 

Valley and one male from Christmas Pass) taken from 27th 
February to 26th March, all but one-a female from the former 
locality captured on 12th March-are of the typical smaller and 
darker form, with largely-developed underside ocelli, which is 
characteristic of the summer or wet season. All the dated material 
obtained on the Natal Coast by Mr. A. D. Millar and myself and 
a t  Delagoa Bay by the Rev. H. Junod confirms Mr. L. de NicBville’s 
discovery at  Calcutta, that in this widely-distributed and highly 
variable species there are two well-marked seasonal forms, viz. 1, 
a summer or wet-season race, superiorly duller but inferiorly with 
well-developed and conspicuous ocelli, and posses$ng non-angulated 
or but slightly angulated fore wings ; and 2, a winter or dry-season 
race, superiorly brighter, more or less rufous, but inferiorly with 
very imperfect, reduced, and obsolescent ocelii, and possessing 
well-angdated fore wings. As in the case of Mr. Selous’s 
example just referred to, occasional specimens of the dry-season 
form are met with in the wet season, and vice versd j but these are 
so very few that they can only be regarded as accidentally late 
survivors of the preceding, or early precursors of the succeeding 
generation. 

11. MFLANITIS LIBYA, Dist. 
Melanitis libya, Dist. Ann. & Mag. Nat. Hist. 5th ser. x. p. 405 

(1882). 
There are only two examples of this striking form, both males- 

one captured in Mineni Valley on 12th March, the other on the 

(Plate IV. fig. 2, ,3 .) 
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Pungwe River on 1st September. I n  outline they resemble the 
dry-season Pace of M. leda, but have even a sharper angulation of 
the fore wings. The upperside inclines to a more chocolate tint of 
brown than that shown by M. leda, but its notable distinction lies in 
the great development and oblique position of the two subapical 
white spots, which have pale bluish edges and are surrounded by 
B rather vaguely defined deep fuscous space. Throughout all the 
variations of M. leda the corresponding white spots are small and 
constitute the pupils of a more or less developed compound ocellus, 
and the lower one is directly beneath (or even slightly before) the 
upper one, instead of almost wholly beyond it. On the underside 
of libya there is evidently (as in that of bcln) great variation, 
Mr. Selous’s two specimens differing widely from each other as well 
as from Mr. Distant’s description of the type, both, however (but 
especially the Pungwe River example), having a yellower general 
tint than I have found in M. leda. At the same time the markings 
in a11 respects, down to  the minute incomplete and partly obso- 
lescent submarginal aoelli, are in unquestionable accordance with 
those of M. leda (dry-season brood) ; and the striking divergence of 
the upperside of the fore wings came as a surprise when expanding 
Mr. Selous’s specimens. The captor informed me that both were 
taken in the shade, among the roots of trees, in the. bottom of 
ravines. 

Mr. Distant informs me that he has not seen any other speci- 
mens of M. libya except the type, which he recorded as inhabiting 
‘‘ Masasi, East Africa.” I find that Masasi is placed on the maps 
to the north of the Rovuma River, apparently about 150 miles 
inland from Cape Delgado and some 600 miles north of Mania. 

12. MILANIT~S DIVIRSA (Butl.). 
Qnophodes diversn, Butl. Ann. & Mag. Nat. Hist. 5th ser. v. 

Melafiitis diversa, Trim. 8.-Afr. Butt. i. p. 116. n. 30 (1887). 
Three examples from the valley of the Pungwe River, taken on 

1st September, do not differ from typical Natalian specimens 
except in their smaller size, one being quite dwarfed. 

p. 333 (1880). 

Dubfamily AUREINE. 
Genus AGREA, Fabr. 

13. AUREA OBIIEA, Hewits. 
Acrcea obeira, Hewits. Proc. Zool. SOC. Lond. 1863, p. 65; 

Trim. Trans. Ent. SOC. Lond. 1891, p. 172 [ 01. 
A single female, taken at Christmas Pass on 22nd February, 

differs from the Natalian and Zululand females described by me 
(Z. c.) in having the hind wings and basal half of fore wings pale dull 
ochry-yellow instead of very dull brick-red. The females of this 
(the horta) group of Acrcea are inclined to vary in this direction, the 
females of A. horta, Boisd., and A. h,ovn, Boisd., sometimes presenting 
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the same tint, and those of A. hoscm, Sadm., and A. iyola, Trim., 
apparently being dways of that colour. Mr. Selous’s example has 
the last spot of the discal series in the hind wings much reduced 
in size, as well as the basal and subbasal spots, in comparison with 
the more southern specimens referred to ;  the former of these 
distinctions approximating it more to the figures given by Gran- 
didier of Madagascar examples. Mr. Selous notes that this wm 
the only individual of this species met with ; it was flying slowly 
on an open hill-side. 

14. ACRBA NOHAI~A, Boisd. 
Acrcea nohara, Boisd. App. Voy. de Deleg. dans l’Afr. Aust. 

p. 590. n. 54 (1847). 
A male and female of the usual size from the Mineni Valley, 

and three small males from near the Vunduzi River, all differ 
from the Natalian type-form in the marked reduction of all the 
black markings ; in the fore wings the subbasal spot below the 
median nervure is present only in two males, while that beyond 
middle below f i s t  median nervule is absent in all the specimens ; 
and in the hind wings the third and fifth spots of discal series 
are wanting. There is also less bleclr on the apical half of the 
back of the abdomen in both sexes. 

15. A C R ~ A  ASDMA, Hewits. (Plate IV. figs. 3, 3 a, 
Acraa asema, Hewits. Ent. M. Mag. xiv. p. 52 (1877); nec 

Trim. Proc. Zool. SOC. 1891, p. 68, pl. viii. figs. 9, 10. 
Mr. Selous’s series of both sexes of this Butterfly-3 from 

Christmas Pass, 1 from Sikuve River, 15 from the Mineni Valley, 
and 2 from the Vunduzi River-has made it clear that I was 
mistaken in identifying with A. asema, Hewits. (founded on 
examples from Lake Kyassa), the Acrcpa from tropical South-west 
Africa described fully by me Zoc. cit.. I n  order to obtain an 
independent opinion as to the true A. mema, I sent one of Mr. 
Selous’s specimens to my friend Mr. A. G. Butler, for comparison 
with the type specimens in the Hewitson Collection, and he reports 
it as undoubtedly belonging to the species in question. Mr. 
Hewitson’s brief description of A. asema applies equally well to both 
the forms concerned, but as it is now settled which was actually the 
subject of it, and as the SIW. African form must in my opinion be 
pronounced a distinct species, I propose for the latter the name of 
Acre@ omroru ’. I think it well to  give a fresh description of both 
sexes of A. usema from’bthe full material supplied by Mr. Selous. 

For a detailed description of both sexes, the reader is referred to Proc. 
Zool. Soc. 1891, pp. 68-70. I t  will be sufficient to note here that 
A. ornrora differs from A .  asema in the following particulars, viz. :-1, more 
opaque wings ; 2, on both surfaces a much brighter yellower grouncl-colour ; 
3, a greatly reduced condition of the black spots, which in Borne examples are 
little more than dots, and of which in most examples (especially in the hind 
wings) there is a varying number quite obsolete; 4, on the upperside, a 
narrower, more sharply defined black bind-marginal and apical edging in the 
fore wings, but a broader, blacker, unspotted, or indistinctly spotted, border in 

9 .) 
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f ip .  al. (8) 1 in. 8-11 1in.j ( 2 )  1 in. 9'lin. t o 2 i n .  
d . Pate c l d I  ochre-yellowish with a brownish tinge, semi-transpavent, 

zctithwmerozcs smccll black spots. Fore wing : a very fine linear fuscous 
edging along costa and a slightly wider one along hind margin, 
the apex between 2nd subcostal and 1st median nervules being 
rather widely tipped with fuscous ; across discoidal cell, towards 
extremity, an elongate spot, sometimes surmounted by a very 
small rounded costal spot; a small upper terminal discocellular 
spot ; below median nervure, before middle, a rather elongate 
spot j an exceedingly irregular discal series of 8 spots,-of which 
the upper four are contiguous, forming a curved costal bar 
reaching the 3rd median nervule,-the fifth separate, beyond the 
fourth, between 3rd and 2nd median nervules, the sixth far before 
fifth, between median nervme and its first nervule, the seventh 
rather beyond the sixth, below 1st median nervule, and the eighth 
(very small, minute, or sometimes wanting) before the seventh, on 
inner-marginal edge ; a submarginal series of five small rounded 
Rpots, between upper radial nervule and submedian nervure, of 
which the upper three form a line at an angle with the lower two, 
which are equidistant from hind margin (in one example there is 
an additional superior spot,, above upper radial nervule) ; base 
usually with some limited fuscous scaling, chiefly near inner 
margin. Hind wing : fuscous hind-marginal border variable iu 
width, regularly indented on nervules along its inner edge, and 
enclosing seven more or less distinct spots of the ground-colour ; 
near base, a rounded spot in discoidal cell (sometimes obscured 
by some fuscous basal suffusion), followed by a curved subbasal 
series of five spots, of which the second is in discoidal cell, and the 
fourth and fifth (both smaller than the others) on inner margin ; 
an exceedingly irregular discal series of 8 spots, of which the first, 
fourth, and sixth are before the rest and the third small or minute 
(in one specimen wanting). UNDBR8Il?B.-re?y much paler than 
upperside, glossy, the hind wing ?f cc dull jiale-creamy tint, in parts 
sometiines tinged with pale red ; markings as o n  upperside, but those 
of hind wi?y more shavply &@xed. Fore wing : markings some- 
what fainter, especially apical fuscous, wliich is traversed and in 
some specimens almost replaced by three pale-creamy marks. 
Hind wing : two additional small spots close to base, one on costa, 
the other at origin of costal nervure ; a pinkish-red inner-marginal 
suffusion, very variable in depth of tint and in extent, sometimes 
tinging basal half of cliscoidal cell but rarely rising above cell j in 
most examples B slight reddish tinge over the ground-colour before 

__ 
the hind wings; 5, in the male a well-defined blackish cloud a t  the base of 
both wiugs on the upperside; and 6, in  both sexes, uo trace of' reddish 
colouring a t  base or along inner margin of the hind amgs. The abdomen in 
both sexe~ is, apart from the dorsal black on basal third, white tinged with 
canary-yellow, instead of pale ochreous-yellow with prolonged dorsal black (in 
the female reaching to the tip, and containing two rows of pale-yellowish spots), 
as in ffisema ; and the inferior subterminal corneous appendage in the female 
has a broader, less deeply forked recurved proce~s. 
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the hind-marginal border ; spots in the latter much larger than on 
upperside, pale-creamy, the fuscous reduced to B narrow veq  
sharply defined edging to the spots I. 

8 .  Duller, varying from a somewhat browner tint than that of the 
male to n decidedly duskyple brownish grey-the fore wing usually 
duller than the hind wing (which retains more of the ochry- 
yellow tinge), and in the darker specimens exhibiting a more or 
less ill-defined whitish subapical cloud ; spots usually larger ; basal 
areas usually duskier than rest of wing, but rarely with the limited 
fuscous scaling common in male. Hind wing : hind-marginal 
border broader and blacker, its enclosed spots sometimes much 
paler, almost whitish. UNDnasIDE.-Much paler than upperside, 
but varying in correspondence with its brighter or duskier tint. 

This dull-tinted Acrpa has much of the aspect o f  A. doubledayi, 
GuBr., the spots being very similar in size and disposition, but 
differs in its much shorter abdomen, shorter and much less apically- 
produced fare wings, the possession of three upper submarginal 
Spots instead of linear internerviilar streaks in the fore wings, the 
better definition o f  the hind-marginal fuscons border (and of its 
enclosed spots) ia the hind wings, and, in the female, in having 
merely an indication of white subapical clouding in the fore wings 
in place of a conspicuous broad white bar. The colouring and 
marking of the abdomen agree with those exhibited by each sex 
regpectively o f  A. doudledct yi, yet a female received from Rihatla, 
Delagoa Bay (Rev. H. Junod), approaches A. omrora in having the 
back and sides of the terminal half all white. 

It is worth notice, as showing the iiitimate interrelation of the 
species of this genus, that every marking in A. aserrm corresponds 
closely in form and position with those of the totally different- 
looking, very strongly-marked, and richly-coloured A. violarum, 
Boisd. j and, curiously enough, a precisely similar aberration occurs 
in the male of both species, viz. all the spots in the submarginal 
series of the fore wings being crescentic instead of rounded. 

16. AURXA DOWLBDAYI, GuBr. 
Aoraea doubledayi, GuBr. Toy. Lefebv. en Abyss. vi. p. 378 

Of this widely distributed species in Eastern and South-eastern 

17. AUREA =A, Westw. 
Acraea axina, Westw. App. Oates’s Matabele-land etc. p. 344. 

n. 33, pl. F. figs. 5, 6 (1881). 
The 10 examples of this small Acraea, SO closely allied to A. 
1 Two small males ( e q .  al. 1 in. 9 lin.), taken by Mr. Selous on the Shashani 

River, Natabeleland, in 1883, differ from the Mania specimens in having 
narrower, more elongated fore wings ; a much clearer and brighter ochreous 
ground-colour ; a large terminal discocellular spot in fore wings, but all the 
other bhok markings smaller, and two (the 4th and 6th) of the spots of the 
submarginal Rerips in the fore vings wanting. 

(1847); Trim. 8.-Afr. Butt. i. p. 147. n. 41 (1887). 

Africa there are 23 examples, 18 being from the Mineni Valley. 
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dozcbledayi, are from five different localities, four specimens being 
from near the Vunduzi Xiver. The males are rather worn, but 
agree with other Eastern individuals in their semi-transparency 
and freedom from basal fuscous clouding ; the three females are 
all dusk-y brownish above, but differ much as regards the subapical 
whitish bar in the fore wings, which in one case is unusually 
broad. 

18. AURBA CALDARINA, Hewits. 
Aorcea calclurena, Hewits. Ent. M. Mag. xiv. p. 52 (1877); 

Trim. S.-Afr. Butt. i. p. 149. n. 42 (1887). 
The collection contains 19 sperimens of this well-marked form, 

12 from Christmas Pass and 7 from the Mineni Valley. The 
species was first described from examples taken on Lake Nyassa ; 
it ranges westward to Damaraland and southward to the northern 
Tranwaal. One of the females taken in the Mineni Valley is 
remarkable for the different ground-colour on the upperside, which 
is a dingy creamy-yellow without any tinge of the ordinary warm 
ochreous-fulvous ; the fore wings are paler, while the fuscous 
b a d  suffusion is extended over two-thirds of the hind wings. 

19. ACEBA AGLAONICE, Westw. 
Acrcea aglaonice, Westw. App. Oates’s Matabele-land etc. p. 346. 

n. 35, pl. F. figs. 9, 10 (1881); Trim. S.-Afr. Butt. i. p. 151. 
n. 43, pl. iii. fig. 3 (1877). 

The four males and two females, from the Mineni Valley (three 
males and a female), Lopodzi River (male), and Lower Pungwe 
River (female), constitute rather a striking variety in the direction 
of A. natalica, Boisd. In this form the male has much more 
fuscous barral clouding and wider apical fuscous in the fore wings, 
where also the peculiar subapical transparent spots are obsolete 
or entirely wanting; while in the hind wings the fuscous hind- 
marginal border is very much broader and partly radiant on the 
nervules along its inner edge. The Mineni Valley female nearly 
resembles that from Delagoa Bay described by me (op. Git.), but, 
has the transparent spots of the fore wings obsolescent ; while the 
Pungwe River female, though having this marking well expressed, 
is very much duller in ground-colour, and also presents the 
peculiarity to which so many female Acrcea are liable, viz., a 
conspicuous white cloud on the middle disk of the hind wings. 
I have an exactly similar female to this, which was taken in 
Zululand (Etshowej by Capt. A. M. Ooodrich in 1887. 

As regards the male, the South-African Museum possesses one 
agreeing with Mr. Selous’s examples which was taken in the 
Lydenburg district of the Transvaal by Mr. T. Ayres, and I have 
examined two others, one taken at  Etshowe by Mr. C .  N. Barker, 
and the other at  Extcourt, Natal, by Mr. C. W. Morrison. 

The three males recorded by me (oy. cit. p. 152) as taken by 
Mr. Belous on the Marico and Upper Limpopo are intermediate 
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between typical A. aglaonice and the variety now under notice, 
having the transparent spots and basal fuscous moderately 
developed in the fore wings ; but the two females differ from the 
Mineni Valley female only in the much clearer transparent spots. 

20. ACRBA NATALICA, Boisd. 
Acma mtccEm, Boisd. App. Voy. Deleg. dans 1’Afr. Aust. 

This species is numerous over a wide stretch of Eastern and 
Mr. Selous’s collection contains 36 speci- 

p. 590. n. 57 (1847). 

South-eastern Africa. 
mens, 29 of which were captured in Christmas Pass. 

21. ACRXA ANEMOSA, Hewits. 
Acrm a?aemosa, Hewits. Exot. Butt. iii. pl. 8. figs. 14, 15 

(1865). 
The only examples are an unusually small male, captured at  the 

Sikuva River on 4th March, and an ordinary female taken in 
Christmas Pass on the 16th February. 

In ‘ South-African Butterflies ’ (i. p. 158) I have described an 
‘‘ Abewcctiolz-? 9 ,” from Damaraland, in the Hewitson Col- 
lection, in which on the upperside there is white clouding about 
the extremities of the nervules in the fore wings, and a large 
white cloud in the hind wings replacing nearly all the reddish 
ochre-yellow of the central band. Mr. Selous in 1889 sent me a 
male presenting the same peculiarities, and also the distinction of 
the fore wings being salmon-pink without any tinge of the usual 
yellow-ochreous ; this very striking example was captured a little 
south of the junction of the Chobe and Zambesi. 

22. ACRBA AORITA, Hewits. 
Acrma acritn, Hewits. Exot. Butt. iii. pl. 8. fig. 18 (1865); 

Trimen, op. cit. iii. App. i. p. 381. n. 381 (1889). 
There are 19 examples of this fine Acrcea from Christmas Pass, 

1 from Sikuva River, 3 from Mineni Valley, 1 from Vunduzi 
River, and 2 (of a larger variety) from Revue River. With the 
exception of the two last-named, all may be regarded as belonging 
to  the typical form; the males expand from 2 in. 2 lin. to 2 in. 
5& lin., the females the same. Both sexes show a good deal of 
variation as regards the width of the apical fuscous border in the 
fore wings, and in the numbers (7 or 8 )  and relative sizes of the 
rounded discal spots in the hind wings ; the subbasal black spot 
in the fore wings is much reduced in several -males and females, 
and is wholly wanting in two of the latter. The males also 
exhibit on the upperside much instability in respect of the width 
of the hind-marginal border of the hind wings and the distinctness 
of its enclosed spots, the border being usually more or less 
extended internally in a different manner between the third median 
iiervule and the and  angle, and the enclosed spots giving every 
grade from perfect development to (in one example) complete 

(Plate IV. fig. 4, var., 8.) 
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obsolescence. This last-mentioned male has some other black 
markings of the upperside considerably enlarged, and the middle 
spot of the oblique median row of three in the fore wings is out of 
line, being nearer to base than usual. Variation in the female 
lies chiefly in ground-colour, which in most examples is much 
obscured with brownish-fuscous clouding from the bases to beyond 
middle, but which exhibits much gradation, especially as regards 
the red of the hind wings, which in one specimen is almost as 
bright as in the male. The hind-marginal border on the upperside 
is more or less diffused internally, and its enclosed spots quite 
obsolescent in all the females. 

The two specimens (male and female) from the Revuk River are 
a good deal larger (exp. 2 in. 8 lin.), with more elongated fore 
win s ; their colouring is brighter and clearer, and all the black 

especially the spots and hind-marginal border of the hind wings, 
which latter has no diffusion internally and all the ground-colour 
spots it encloses quite distinct. On the underside of the hind 
wings the dull lake-red colouring is much reduced, forming 
internervular rays ; and on the back of the thorax and abdomen 
the paired creamy and whitish spots are much larger and more 
conspicuous. 

Mr. Belous was disposed to think that these larger brighter 
individuals just mentioned belonged to a species distinct from 
A. acrita, especially as they were found flying in forest tracts 
among lofty trees, whereas the numerous examples of typical 
ncrita frequented open-grassy hill-sides. But after very careful 
examination it seems to me more probable that they represent a 
seasonal (winter) form, having been captured in June, whereas all 
the ordinary specimens of A. acrita were captured between Feb- 
ruary 12t.h and March 18th. The male taken by Mr. Selous in 
Mashunaland in 1883 (exact date not recorded), mentioned by me 
toe. At., belongs to this form, but is a little smaller. 

mar f ings, except the few spots on the fore wings, are reduced, 

23. ACE~EA ACARA, Hewits. 
Acran ncara, Hewits. Exot. Butt. iii. pl. 8. figs. 19, 20 (1865). 
Six specimens of this species, from Christmas Pass, exhibit no 

24. A U R ~  BNOIDON (Linn.). 

difference in either sex from typical Natalian examples ’. 

PapiEo encedow, Linn. Mus. Lud. Ulr. Reg. p. 244. n. 63 
(1764). 

There are only two examples of this widely-spread Ethiopian 
1 I described (P. 2. S. 1891, p. 72) a single female taken in Ehanda, near 

the Upper Gunen6 River, presenting the aberration of a wide suffusion and 
coalescence of the black markings of the fore wings. This was the only example 
of A. acam in Mr. Eriksson’s first collection from S.W. Tropical Africa ; but 
in a second collection, made in the same region between the 15th November, 
1890, and the 1st March, 1891, out of a series of eight males and three females 
captured in three localities between the Cunen6 and the Ondonga Road, five 
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species, both of the typical brownish-rufous form. They were 
taken on the Pungwe River. 

25. A U R ~ A  RAHIRA, Boisd. 
Acrcea mhiru, Boisd. Faune Ent. de Madag. etc. p. 33, pl. 5. 

figs. 4, 5 (1833). 
A male from Umtali and another from the Vunduzi, both of the 

typical South-African form, but with the black spots considerably 
reduced in the latter specimen. 

26. ACRBA BGXTONI, Butl. 
Acrcecc buxtoni, Butl. Ann. & Mag. Nat. Hist. ser. 4, xvi. p. 395 

(1875). 
Twenty-seven examples taken in Christmas Pass, and six others 

from different localities, agree with Natalian specimens, the 
females varying in the same manner. One male, however, from 
Christmas Pass, exhibits a peculiarity on the underside of the 
hind wings, ahere in the discal series the 2nd, 3rd, and 4th spots, 
and also the 5th and 6th spots, are united, so that each group 
forms a narrow streak. 

27. AURRBA CABIBA, Hopff. 
Acrcea cabira, HOPE. Moncbtsb. Preuss. Akd. Wissensch. 1855, 

Twelve specimens from Christmas Pass do not, differ from those 
p. 640. n. 7 .  

found farther southward. 

Genus PLANEMA, Doubl. 
28. PLANEMA JOHNITONI (Gtodm.). 
6 .  Acrceajohnstmi, Gtodm. Proc. Zool. SOC. 1885, p. 53’7, 
$! . Acroea (PZunmaa)johnstoni, Butl. op. cit. 1888, p. 91. 
This species was founded on a single male collected by Mr. H. 

H. Johnston on Kilima-njaro at  an elevation of 5500 ft. The 
female ~7as noted by Mr. Butler (Zoc. cit.) from two examples, one 
of them taken in the same locality as the female, the other in the 
hills of Terta. So very dissimilar are the sexes (the male having 
the fore wings ochre-red from base up t o  and including the two 
obliquely disposed pairs of discal spots, and the female having the 

males and all the females exhibit the same strong melanic marking, and even 
the remaining three males show a slight tendenoy in the =me direction. 

Although 8. mara, a8 noted in my s.-African Butt. i. p. 160, varies muoh in 
the development of the black markings, I have not seen any other examples 
that. approach the very heavily black-clouded condition of Nr. Eriksson’s 
specimens. 

It should be noted that this variation is not at all in the direction of the 
allied A. zetes (L.), which is recordied from Angola and as far north on the 
West Coast as Sierra Leone, as in that speciee it is the entire ground of the 
fore wings that is suffused with greyish fuscous, the black markings themeelvea 
not being enlarged or confluent. 
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entire fore wings black with the discal spots conspicuously white), 
that, having only the descriptions to refer to, I was inclined to 
think that the female received by Mr. Butler had been erroneously 
associated with Mr, Godman’s female. But on consulting Mr. 
Butler, he most kindly sent me figures and notes which leave no 
doubt of the specific identity of these widely differing sexes. 

There are only two examples of this curious Planema in 
Mr. Selous’s collection, one captured at Umtali, and the other (on 
February 24th) in Christmas Pass. The former is so much 
smaller, and has the hind margin of the fore wings so much more 
hollowed, than the latter, that I took it for a male although 
entirely of the female coloration ; but closer examination has 
shown it to be a female. Mr. Butler, however, informs me that 
during 1892 he had seen both males and females in a collection 
from Kilimanjaro, and that one or two of the males were less 
unlike the female than the rest, the ochre-red covering the basal 
half only of the fore wings I. 

The resemblance borne by the female to Amazcris echericc (var. 
albimaculatn, Butl.) is very strong, but I hesitate to adopt 
Mr. Butler’s conclusion that the former is evidently modified in 
imitation of the Amaurk, because, firstly, both Amaurk and 
Planema are equally protected genera and extensively mimicked by 
Butterflies of other groups, and, secondly, P. johmtoni female does 
not either in pattern or colouring diverge much from its congeners, 
coming near P. lycoa, Fabr. 

Mr. Selous notes that he saw only B few of this Butterfly ; they 
flew on the border of a stream and settled very frequently. 

Bubfamily NYMPHALINB. 
Genus ATIULLA, E. Doubl. 

29. ATBLLA PHALBNT~A (Dru.). 
PapiZiophaZantha, Dru. 111. Nat. Hist. i. pl. 21. figs. 1 ,2  (1770). 
Of this most widely rauging species there are five specimens 

from Christmas Pass and one from the Mineni Valley. 

Acma proteiiaa, 0. Oberth. (Etudes d’Ent. xvii. p. 25, pl. i. fig. 4; pl. ii. 
figs. 14, 19, 21 ; pl. iii. fig, 29), is apparently synonymous with P. johnstoni, 
the specimens recorded and figured being from Urogaro and Usambara in East 
Africa. Mr. Selous’s two examples agree pretty nearly with M. Oberthiir’s 
fig. 14 on 1. ii., but one of them is considerably larger and with the median 
space in t i e  hind wings of a much deeper tint of yellow. The species appears 
to be highly variable, M. Oberthiir figuring (PI. i. fig. 4) a small male agreeing 
with the ordinary female except that the spots of the fore wings are pale yellow 
instead of white ; (pl. iii. fig. 29) a female in which the hind wings on both 
surfaces, and the hind-marginal area of the fore wings on the underside, are 
deeply tinged with reddish-ochreous ; and (pl. ii. figs. 19 and 21) a male of the 
typical (johndoai) colouring, and a female in which the reddish-ochreous is 
strongly prevalent discalry on both surfaces of both fore and hind wings. It 
will probably be found that in this species of Plunema, as in P. esebria (see 
S.-Afr. Butt. i. pp. 177-78), the varieties are resolvable into two or three in 
which the sexes more or less agree in coloration. 
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Genus PYBANBIIS, E. Doubl. 
30. PYRAMIDIS CARDUI (Linn.). 
Two examples from Christmas Pass. 

Genus JUNONIA, E. Doubl. 
31. JUNONU CIBRENE, Trim. 
Junonia ceblaite, Trim. Trans. Ent. SOC. Lond. 18'70, p. 353. 
One specimen from UmtaIi, one from Christmas Pass, and two 

32. JUNONIA CLELIA (Cram.). 
Pnpilw cZeZiu, Cram. Pap. Exot. i. t. xxi. figs. E, F (1775). 
Two specimens from the Mineni Valley. 
33. JUNONIA BOOPIS, Trim. 
JzGnonia boopis, Trim. Trans. Ent. 80c. Lond. 1879, p. 331. 
The four examples (one from Umtali, one from Sikuva River, 

and two from Mineni Valley) agree with the typical Transvaal 
specimens. 

Genus PRECIS, E. Doubl. 

from Mineni Valley. 

34. PRECIS CLOANTHA (Cram.) l. 
Papilio clonnthn, Cram. Pap. Exot. iii. t. cccxxxviii. figs. A, B 

(17 82). 
Eighteen examples (seventeen from the Mineni Valley) are 

highly variable in the tint of hhe underside, five being of an 
unusually dark brown. 

35. PRECIS CEBYNE (Boisd.). 
Xc~lnmk cwyne, Boisd. App. Voy. de Deleg. p. 592. n. 68 (1847). 
Twelve specimens from the Mineni Valley and one from Lusika 

Biver axe in all respects like typical examples from Natal. 
1 In my notes on this species (S.-Afr. Butt. i. p .220 and 223) I pointed 

out the exceptionally robust structure, gradually cyavate antem@, and thick 
hairy wings of this Butterfly, in comparison with the other species of Precis. 
Mr. Cecil N. Barker has recently reared P. cloantha from a larva found at 
Ddalvern, Natal ; and, from the drawings and description he has kindly sent 
me, it is apparent that the larva presents the peculiarity of having the two 
rather long cephalic horns clubbed at  the tip, while the pupa i s  much thickened 
about the middle and is singularly smooth, wanting all the prominent pointed 
tuberoles so conspicuous dorsally and laterally in the pups of P. octavia and 
P. seaamw. The larva is described as golden yellow, each segment having a 
median transverse purplish-black bar interrupted both subdorsally and on the 
8piracular line ; the bristled spines spring from these bars ; head dull orange, 
with an inverted V of purplish black frontally ; legs dark plum-colour with B 
black ring about middle. The pup" is figured as greenish yellow, with a few 
dull-purplish spots on underside of head, sides of thorax, and bases and hind 
margins of wing-covers; abdomen with sewn rows' (longitudinal) of dull- 
pyrplish dots. The larva was found on October 23rd, 1892; it began pupa- 
tion on the 27th ; and B male imago emerged on November 11th. The fozd- 
plant is not specified by name, but was a " bush herb with lilac-blue flowers. 
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36. PRECIS TUKUOA (Wallengr.). 
Scrlamis tukma, Wallengr. K. Sv. Vet.-dk. Handl. 1857-Lep. 

Three specimens from the Mineui Valley do not differ from 

37. PKEUIS CUBMA (Hewits.). 
JunoiLia cuaiica, Hewits. Exot~. Butt-,. iii. p. 26, pl. L3. figs. 4, 5 

Precis c u u t w ,  Trim. I’roc. %ool. Soc. 1891, 11. 74. n. 20. 
Six examples from the Miiieni Valley aud two from Vuiiduxi 

Ever.  Most. of the specimens agree with those from Ehauda and 
the Okavango River noted by me (Zoc. cit .)  as much yellower than 
the figure of the type, and as wanting (on both surfaces) the 
conspicuous white ceuire of the secoud and third fuseous spots in 
the discal row of the fore wings, and (on the upperside) the paler 
cloud in the middle of the h i d  wings; but t.wo of the Mineni 
males are intermediate in these respects, approaching the type in 
tint, having the pale cloud faintly shown in the hind wings, and 
presenting the two white spots in the fore wings on both surfaces. 
The underside is most variable in colouring-only one of the two 
last-mentioned individuals agreeing fairlg with the figure of the 
type, the other b e i q  dull and with little trace of rufous, but with 
a11 the markings faint, and a strong bronzy surface-gloss ; while 
the yellower examples exhibit beneath ditferent admixtures of 
ochre-yellow and ferrugiiious brown, with the markings ashy grey 
and fuscous, in some eases faiiitly glossed with violaceous. 

This But.terfly is not,ed as frequenting the shade of the forest, 
and when settled to  be scarcely distinguishable from faded leaves. 

38. PRECIS s I m A ,  Wallengr. 
Precis simia, Wnllengr. I<. Sv. Vet.-Akad. Haudl. 1857-Lep. 

Rhop. Caffr. p. 26. n. 2 ;  Trirnen, S.-Afr. Butt. i. p. 227. n. 70 
(1887). 

Of this very rare species-of which the only examples hit;hert)o 
known to me were the type (collected by Wahlberg) in the, 
Stockholm i\/Iosenm and a very worn male taken by Col. Bowlrer 
at l)urban-thert. are four male examples, three from tjhe Miiieni 
Valley and one from Christmas Pass. The t h i w  former are 
typical, agreeing well with t,he careful figure of the type (a 9 ,  
judging from the want ol‘ the anal-a~gtilar proj(xtion iu the liind 
wings), except in having all Dhe fuscous markings larger j but the 
fourth has on the upperside a yellowish-white inedian discal cloud 
in the hind wiugs, and it similar sinaller lower diseal cloud in the 
fore wings, and all t-lie black spots of the disral series in the fore 
wings smaller ; while on the underside the basal fuscous in both 
wings is much effaced by the enlargement (and in the hind wings 
actual confluence at. uanv  points) of the enclosed markings of Lhe 
ground-colour, and there is also a streak of the ground-colour, 

Bhop. Caffr. 1’. 85. u. 6. 

more southern examples. 

(1864). 

(Plate IV. fig. 5,  d .) 

PBOC. ZOOL. Soc.-1894, No. 111. 3 
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interrupted by internervular black spotu, aloug the hind-marginal 
edge of the hind wings. 

Mr. Selous met with this spkies 0yhg about the bed of a small 
ravine, and settling on the overhanging bushes. The three Mineni 
Valley specimens were captured on 6th March, the variety from 
Christmas Pass on 27th February. 

39. PENCIS OCTAVIA (Cram.). 
Pupilio octuvia, Cram. Pap. Exot. ii. t. cxxxv. figs. B, C (1777). 
All the thirteen specimens-11 from Christmas Pass and 2 

from the Mineni Valley-belong to the larger, more brightly 
coloured southern form, which Staudinger has figured (Exot. 
Schmett. pl. 38, 1885) as " var. nataknsis." 

40. PRECIS SESAMUS, Trim. 
Pre& aesamzcs, Trim. Trans. Ent. SOC. Lond. 1883, p. 347; 

&-A&. Butt. i. p. 231, pl. 4. fig. 3 (1887).) 
Eight examples from Mineni Valley and one from the Pungwe 

Biver present no material variation from more southern specimens. 

41. PRECIB AROHESIA (Cram.). 
PupiEo arch&u, Cram. Pap. Exot. iii. t. ccxix. figs. D, E (1782). 
In the only two specimens, both male, from the Mineni Valley, 

the common dull-red band is throughout much narrower than in 
the typical form and suhmacular, in this respect resembling the 
Angolan form P. stnudingerii, Dewitz (Nov. Act. Acad. Leop.- 
Carol. xli. p. 193, t. xxv. n. 15, 1879). 

42. PRECIS PELASGIS (Qodt.). 
Vanessa pelmyis, Godt. Enc. Mkth. ix. Suppl. p. 820. n. 38-39 

(1819). 
Out of 14 examples collected, 5 of the males (3 from Christmas 

Pass and 2 from Mineni Valley) and 1 female exhibit a variation 
in the direction of the Zambesian form P. chupmga (Hewits.), 
having the common creamy-rufous band much narrowed on the 
upperside, and the corresponding creamy-white band on the 
underside somewhat narrowed. 

43. PREUIS NATALIUA, Feld. 
Precis ruztalicn, Feld. Wien. ent. Monatsch. iv. p. 106 (1860). 
Fiye specimens from Christmas Pass and thirteen from the Mineni 

Valley present the usual variation in the tints of the underside. 

44. PRECIS ELGITA {Hewits.). 
Junonia elyiva, Hewits. Exot. Butt. iii. p. 25, pl. 13. fig. 1 

(1864). 
Here also the customary variation of the underside colouring is 

observable in the 9 examples collected-8 from Mineni Valley and 
1 from Vunduzi River. 
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45. PPEOIS APTAXIA (Hewits.). 

35 

Jwnonia urtaaia, Hewits. op. cit. iii. p. 26, pl. 13. fig. 6 (1864). 
Preczsartaxia, Trim. Proc. Zool. SOC. 1891, p. 75. n. 24 
Of this ver.y striking and singularly-coloured Precis there is a 

fine series of 41 examples, of which 37 were taken in the Mineni 
Valley from 6th to 26th March, 3 in Christmas Pass in the first 
half of February, and 1 on the Lusika River early in April. The 
sexes scarcely differ in colouring, the female being somewhat paler 
occasionally. Hewitson figures tin example in which the smaller 
lower ocellus on the upperside of the hind wings is wanting, and 
in his description omits all mention of this marking, although it 
was present in two out of the three Zambesian specimens which I 
examined in hie collection in the year 1867, and, although varying 
in size, is very rarely obsolete or even indistinct. The small 
ocellus in a corresponding position in the fore wings is, on the 
contrary, often obsolescent and never very distinct. The under- 
side varies considerably in colour, presenting several shades in 
which brown or grey predominate, and being in some cases glossed 
with bronzy greenish or with pale dull violaceous. The markings 
on this surface vary in distinctness, especially the nearly straight 
ochre-yellow streak, outwardly bordered with dark brown, which 
crosses the middle of the hind wings. There is a tendency to the 
ocellate form in most of the very small indistinct spots of the 
common discal series, and two of these, considerably larger than 
the rest, represent respectively the upperside ocelli in the fore 
wings and the superior portion of the hind wings. 

Mr. Selous notes that P. artnxia is usually numerous in the shady 
forests to which it is restricted. During its very short and 
hurried flight the large many-coloured oceili of the hind wings are 
conspicuous, but it settles again almost immediately on the ground 
at  the foot of firees, where the dead-leaf-like underside effectually 
conceals it. Although indisposed to take wing ordinarily, it 
becomes wary when alarmed by pursuit. 

Genus SALAMIS, Boisd. 

Papilio anacccrdii, Linn. Mus. Lud. Ulr. p. 236. n. 55 (1764). 
The specimens taken (5 at Christmas Pass, 1 at Revue River, 

and 6 on the Pungwe River) are like those from Natal, having 
a clearer paler colour, with a less intense rosy-violet gloss, than 
the tropical West-African examples. 

46. SALAhfIS ANACAPDII (Linn.). 

47. SALAMIS NEBULOSA, Trim. 
Salamis wbulosa, Trim. Trans. Ent. SOC. Lond. 1881, p. 441 ; 

jl.-Afr. Butt. i. p. 246. n. 79, PI. iv. fig. 6 (1887). 
The only example, taken on the Piingwe River, about 15 miles 

above Sarmento, is a female, larger (exp. a2. 3 in. 23 lin.) and 
with considerably broader fuscous upperside marking than the Zulu- 

3" 
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land female figured by me (op. cit.). I have a similar but rather 
smaller female, captured by Mr. H. M. Barber in the Lydenburg 
District, Emtern Transvaal, which presents the peculiarity of 
having the superior discal ocellus on the upperside of t,he hind 
wings as distinct and as brightly coloured as the constant inferior 
one. 

Mr. Selous’s specimen was captured on 21st September, settled 
on the leaf of a tree ; other specimens were seen flying about the 
same spot, but were much worn. 

Genus CRE~NIS, Boisd. 
48. CEIONIS BOISDUTALI, Wallengr. 
Crenis boisdwali, Wdengr. K. Sv. Vet.-Akad. Handl. 1857.- 

Lep. Rhop. Caffr. p. ‘30. n. 2;  Trim. S.-Afr. Butt. i. p. 253. 
n. 81, pl. v. figs. 2 , 2 a  (1887). 

Nineteen examples (12 from Christmas Pass and 7 from the 
Mineni Valley) agree in all respects with Natalian specimens. 

Genus EURP~LA,  Boisd. 
49. EURYTIOLA HIARBAS (Dru.). 
Papilio hiarbas, Dru. Ill. Nat. Hist. iii. pl. xiv. figs. 1, 2(1782). 
A single example from Christmas Pass. 

50. EUBYTIOLA URYOPIO (Cram.). 
Papilio dyope ,  Cram. Pap. Exot. t. Ixxviii. figs. E, F (1779). 
Three specimens from Christmas Pass and one from the Lopodzi 

River. I n  a female from the former locality the discal ochre-yellow 
band is broader than usual. 

Genus HYPANIS, Boisd. 
51. HYPWS ILITHYU (Dru.). 
Papilio ilithyia, Dru. Ill. Nat. Hist. ii. pl. xvii. figs. 1,2 (1773). 
The eleven examples taken (8 at  Christmas Pass and 3 in the 

Mineni Valley) belong to the var. acheloia, Wdengr., which 
appears to be the prevalent Coast-district form in several parts 
of Africa, and specially so in Natal. All have the underside 
colouring pale; and in one mde on the upperside the spots of 
ground-colour in the hind marginal black border of the hind wings 
are very much reduced. 

Genus NEPTIS, Fabr. 
52. N I O ~ I B  AGATBA (Cram.). 
Papilio agatha, Cram. Pap. Exot. iv. t. cccxxvii. figs. A, B (1780). 
The six examples (4 from Christmas Pass and 2 from the 

Mineni V d e y )  vary a little aa to the width of the white trans- 
vewe bands. 
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53. NHPTIS MAEWSSA, HOpff. 
Neptis marpewa, Hopff. Monatsb. Akad. Wissensch. Berl. 1855, 

Four specimens taken at Christmas Pass agree thoroughly 
p. 640. n.’8. 

with those found in Natal and other more southern tracts. 

54. N ~ I S  GOOUHII, Trim. 
N tis yoochii, Trim. Trans. Ent. SOC. Lond. 1879, p. 336: 

S.-A$. Butt,. i. p. 273. n. 89, pl. v. fig. 6 (1887). 
Of this rare little Neptis, hitherto only known to me as inhabit- 

ing the Durban district of Natal, there is a single example, 
captured a t  Christmas Pass on 13th February. 

Genus DIADHU, Boisd. 
65. DIADEMA YISIPPUS (L.). 
One specimen from Christmas Pass and another from the 

Mineni Valley. 

Genus EUPHIEDRA, Hiibn. 
56. EUPHBDRA NEOPHEOB (Hopff.). . 
Bomaleosoma neophron, Hopff. Monatsb. Akad. Wise. Berl. 1855, 

p. 640. n. 9. 
There are two examples of this very distinct Euphcedra, taken 

on the Pungwe River 15 miles above Sarmento on September 19th. 
This species appears to be the solitary representative of its genus 
in Eastern and South-eastern Africa. 

Genus HAMANUMIDA, Hiibn. 
57. HAMANUMIDA DBDALUS (Fabr.). 
Papilio dcedalus, Fabr. Syst. Ent. p. 482. n. 174 (i775). 
Four specimens from Christmas Pass (February 12th to 26th), 

one from the Mineni Valley (March 29th) and two from near Tun- 
duzi River (April 5th), are all of the form in which the underside 
is warm reddish ochreous and spotted with white ; but in two 
specimens, dated respectively Narch 29th and April 5th, the white 
spots are rather duller than in the rest. 

I have for some time been disposed to think that the well- 
known variation in the underside of this widely-distributed African 
butterfly is seasonal, and these dated captures of Mr. Selous’s tend 
to confirm this view. All the specimen taken by Mi .  Eriksson at 
Omrora, tropical S.W. Africa, from 1st to 25th August, 1887, 
were (as I have recorded, P. Z. S. 1891, p. 80) of the dull underside 
colouring, wanting the white spots and with the dark markings 
very faint, and the same is the case with a pair taken in c o p ? &  
near Delagoa Bay, on the 9th August, 1891, by the Rev. H. Junod. 
A. series of dated captures throughout. the year is wanting in the 
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case of this species, as of so many others j but the little matmial 
available favours the supposition that (as in the case of many 
Xatyrince and Lycmiclce) the warmly-tinted conspicuousl~ marked 
underside denotes the summer or wet-season brood (where con- 
cealment is of less importance among the herbage of that season), 
and the obscure underside almost devoid of markings the brood of 
the winter or dry season, when the open-ground vegetation is 
wanting or thoroughly withered. 

I n  connection with this point, however, the published observa- 
tions of Mr. D. G. Rutherford (Proc. Ent. SOC. Lond. 1878, 
p. xlii) and Mr. W. L. Distant (Nat. in the Transvaal, 1892, 
pp. 41, 42)-both of whom were acquainted with this species in 
life-should be considered. The former notes that this Butterfly 
always settles on the ground with closed wings, and that the 
underside colouring not only was eminently protective from its 
close resemblance to the colour of the soil, but was found in the 
various districts inhabited by the insect to vary in accordance 
with the particular tint of the soil characteristic of a district. 
Mr. Distant, on the contrary, though agreeing as to the insect’s 
settling on open ground, states that he invariably found it resting 
with wings expanded, and ‘‘ nearly always on greyish-coloured 
rocks or slaty-hued paths, with which the colour of the upper 
surface of the w&gs wonderfully assimilated.” He  adds that 
“ large tracts of bare ground of a reddish-brown colour exist with 
which the under surface of the wings would be in perfect unison ; 
but though I watched for months to see a specimen thus situated, 
and with its wings vertically closed, I never succeeded in doing 
so.” On reading Mr. Distant’s letter to the above effect published 
in ‘Nature’ of 26th February, 1891, I wrote to him suggeding 
that (1) the differences in the underside might be seasonal, and 
(2) that possiblv the upperside might be protective in the wet 
and the underside in the dry season; I also intimated that all 
analogy pointed to the underside being protective when the insect 
is really at rest, not merely settling at intervals. To this latter 
view I adhere; but as regards the second of my suggestions, 
Mr. Distant‘s observation that the habits of H. dmdalzcs were 6 r  uni- 
form in the Transvaal in both the dry and wet seasons” would 
indicate that even during the winter the underside colonring 
would not in that country be protective. Mr. Distant does not 
mention whether the underside differs seasonally in the Transvaal, 
but two examples ( and 2 ) taken by Mr. W. Morant near Pretoria 
in March 1872 are both of the brighter colouring with moderately 
developed white spots, as is also a solitary example taken near 
Durban, Katal, in February 1883 by Col. Bowker. 

Genus CHARAXES, Ochs. 
58. CHARADS ZOOLINA (Westw.). 
Nymphalis zoolina, Westw. Gen. D. Lep. pl. liii. fig. 1 (1850). 
The two specimens ( dand 2 ) were taken at Christmas Paw. 
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Both have the fuscous borders and markings strongly developed, 
the male indeed approaching in this respect the variety A from 
Zululand and Delagoa Bay described by me in S.-Afr. Butt. iii. 
p. 406 (1889) ; and the female having all the ground-colour spots 
in the border of the fore wings completely separated from the 

Male examples as dark as the one here noted have been taken at 
Durban and sent to me by Mr. A. D. Millar. 

59. CHARAXEB VARANES (Cram.). 
PapiEo uarunes, Cram. Pap. Exot. t. clx. figs. D, E (1779), and 

iv. t. ccclxxxviii. figs. A, B (1782). 
The two specimens received, taken in the Mineni Valley, agree 

with those from the Zambesi and Quilimane, and indeed with 
Tropical examples generally, in having the basal white much 
better developed (in both fore and hind wings) than in any 
individual from the extra-tropical area that I have examined. 

(Plate V. fig. 6, 9 .) 

diecal field. 

60. CHARAXES USTI, H. G. Smith. 
Charaxes la&. H. G .  Smith, Ann, t Mag.. Nat. Hist. ser. 6. 

vol. iii. p. 131 (1689) ; and Rhop. Exot. p. 8, $. (Char.) iv. figs. 4; 
5 [ d 1 (1890). 

There are two examples ( and $! ) from the Mineni Valley, taken 
on the 18th and 14th March respectively, a male specimeq from 
the Pungwe Valley taken on 1st September, and two (d and 9 ) 
captured on the Pungwe River, about 15 miles above Sarmento, 
on 19th September. 

I have not seen the types of this Charma, but, judging from 
the description and figures above cited, I do not think Mr. Selous’s 
specimens can be held distinct from it ; although all three males 
differ in some respects from the figures, they also differ from one 
another. All three agree in having the transverse irregular series 
of fuscous markings on the disk disconnected (except near the 
costa) from the hind-marginal fuscus border, and extended by an 
additional sagittiform mark below 2nd median nervule, and also in 
having the lowest and largest fulvous hind-marginal spot completely 
enclosed in the border j in these features differing from the figure 
of the upperside. The Mineni and Pungwe Valley males further 
diverge from the same figure in presenting well-developed sub- 
marginal fuscous band in the hind wing from the costa to the 1st 
median nervule ; and even in the male from above Sarmento, in 
which all the fuscous markings of the upperside are greatly 
reduced, there are traces of this long band. On the underside, 
again, all are paler and yellower than in fig. 5, and only the 
Mineni Valley male has the silvery-white median stripe across the 
hind wings (which is, however, much broader than in the figure). 
The two Pungwe males have aJl the underside markings much 
attenuated, and in the example from above Sarmento they are 
almost obsolete; and both they and the Mineni male haw moreor 
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less indistinct whitish lunules (not small spots) forming a sub- 
marginal series in the hind wings. 

The two females agree with their respective mates, the specimen 
from above Sarmento having the submarginal fuscous on the upper- 
side of both wings completely broken up into spots, and the under- 
side more reddish and much less distinctly marked than in the 
one from Mineni Valley. 

The South-African Museum has for many years been in posses- 
sion of a single imperfect male of this species, received with a few 
other Butterflies colIected on the Zambesi by (I was informed) the 
Rev. H. Waller. It agrees pretty closely with the Mineni Valley 
male above noted, but has the silvery-white stripe on the under- 
side of the hind wings still broader. 

The male expands 2 in. 9-11 lin. ; the female 3 in. 4 lin. 
C. lasti is the Eastern representative of C. Cynthia, Butl. ( 0  

C. lysianassa, Westw.), a widely distributed West-African species 
recorded from Ashanti, Cameroons, and Angola. It is distinguished 
by its smaller size, by the great expansion of the fulvous and the 
consequent reduction of the fuscous colouring on the upperside, 
and by the great attenuation and partial obliteration of the mark- 
ings of the underside. 

&Ir. Last discovered this Butterfly at Mombasa, and it is 
interesting to find it extending so far to  the south as the Manica 
Country. 

Mr. Selous notes that both the first and second of the males 
above mentioned were captured while drinking at the edge .of 
water, while the female in the Mineni Valley was settled, wlth 
wings expanded, on the leaves of a thorn-tree. 

61. CEARAXEB AZOTA, Hewits. 
9 .  Philognoma azota, Hewits. Ent. M. Mag. xiv. p. 82 (1877). 
8. Charaxes azotcc, Hewits. op. cit. p. 181 (1878). 
9 .  Charaxes azota, R. Monteiro, Delagoa Bay, &c. frontisp. 

fig. l(1891). 
A fine female of this handsome species is noted as being the 

only one seen : it was taken at  the Lusika River on 13th April, 
frequenting the same tree on which specimens of C. castor were 
found. 

Since the publication of my notes on this species (S.-Afr. Butt. 
iii. p. 388, 1889), C. azota has been found in some numbers near 
Delagoa Bay by the Rev. H. Junod, and a series of eight males 
and three females has been acquired from him for the South- 
African Museum. I n  the male the ‘‘ tails ’’ of the hind wings are 
represented onIy by two short acute dentations; but in the female 
not only is the dentation on the 1st median nervule considerably 
more produced, but there is a distinct tail on the 3rd median 
nervule. This tail varies both in length and form, being pointed 
at the tip in two specimens and rounded in two others ; in one of 
the latter (Mr. Selous’s example) it is even inclined to a spatulate 
forni. 
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62. CHAEAXBS SATURNUS, Butl. 
Oharms satumw, Butl. Proc. Zool. Soc. 1865, p. 624, pl. 36. 

Of this common South-Tropical species there are one example 
from Umtali, seven from the Mineni Valley, and four from the 
Lusika River. Of the two females from the last-named locality, 
one expands a little over 4 inches and the other 38 inches. 

fig. 1. 

63. CHARAXES CASTOR (Cram.). 
Papilw castoi-, Cram. Pap. Exot. i. t. xxxvii. figs. C, D (1775). 
Mr. Selous notes that C. custor was rare; he took but three 

specimens, all on the stem of the same thorn-tree (Acacia sp.) at  
Lusika River on which the female C. azota was captured, and on 
the same date, the 13th April. 

64. CELABAXEI POLLW (Cram.). 
Papilio pollux, Cram. Pap. Exot. i. t. xxxviii. figs. E, F (1775). 
Papilio cumulus, Dru. Ill. Nat. Hist. iii. pl. 30 (1782). 
A female from Christmas Pass, taken on 27th February, and a 

male from the Mineni Valley, taken on 16th March, are the only 
examples in the collection. These are both distinguished from the 
West-African specimens that I have seen in possessing not only 
considerably larger ochre-yellow hidmarginal spots in the fore 
wings, but also a complete and conspicuous series of ochre-yellow 
lunules along the hind margin of the hind wings ; they further 
both want on the upperside of the fore wings the lowermost 
black spot (between 2nd and 1st median nervules). I n  the female 
not only are the tails on the hind wings considerably longer and 
wider than in the male, but the intermediate dentation on the 2nd 
median nervule is also prolonged into a short tail. 

The male was captured sucking at exudations on the branches 
of the same tree that was frequented by C. bohemani (see below), 
the female fluttering among grass. 

Manica is by far the most southern station recorded for this 
Butterfly, and indeed, as far as I can ascertain, the only East- 
African one nenr the coast ; but C. polkx is common at  Sierra Leone 
and extends to Cameroons and Chinchoxo (4'22' 8.) along the 
West Coast, while Mr. Butler has also recorded it as among 
Emin Pasha's captures in Monbuttu, Central Africa, about 4' N. 

65. CHARAXES ACHBMINES, Eeld. 
8 Q . Charaxes acJtmneiaes, Feld. Reise Novara, Lep. iii. p. 446, 

pl. lix. figs. 6, 7 [ 
One specimen from Umtali, one from Christmas Pass, five 

specimens from Mineni Valley, and five from the Lusika River ; 
three of these are females. 

Although the upperside of the male and the underside of both 
sexes are so completely unlike to the pattern and colouring of 

(Plate V. fig. 7, Q .) 

] (1867). 
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C. rratumzcs, yet the upperside of the female is so remarkably 
similar to that of C. saturnus as to be with difficulty distinguished 
from the latter without close comparhon. 

Mr. Selous notes that nearly all his specimens of this species 
were taken drinking a t  the edge of water, but two or three at  
Lusika River were settled on the branches of a tree. 

66. CHARAXM OUDBRIANA (Dewitz). 
. Nymphal& guderiana, Dewitz, Nov. Act. Leop.-Ca-rol. Akad. 

Naturf. xli. p. 200, t. xwi. fig. 18 (1879). 
This species was founded on three males captured in Angola by 

Dr. Pogge, and I have noticed (Proc. Zool. SOC. 1891, p. 81) the 
receipt of a male from Mashunaland and of sixteen males from 
the Ambuella Country not far from 16" 8. lat. Mr. Selous collected 
1 example at Umtali, no fewer than 30 at  Mineni Valley, and 
8 at  Zusika River, and of these 5 each from the second and third 
localities were females ; nearly all were taken in March, but one 
on February 28th and eight between April 1st and 25th. 

As guderiana is unquestionably a member of the ephyra and 
ethalion. group of Ckaraxes, it is very unexpected to find the female, 
as in the case of C. achcemenes just mentioned, on the upperside 
closely resembling C. saturnus, and so difEering widely from the 
aspect of her nearest congeners. 

2 .  Strikingly different from male. Exp. al. 2 in. 8 En. to 
3 in. 2 lin. 

Fuscous, with a common ochre-yellow diacal band (in fore wing 
moderately broad but niacular and more or less deeply cleft by down- 
ward traversing bar of grounbco Zour, in hind wing continuow, short, 
and much narrower inferiody) ; bases dull fer~.~inous-ochreous. 
Fore wing : terminal discocellular spot ochre-yellow instead of 
white; commencement of inner series of spots forming ochre- 
yellow discal band represents the conspicuous outer costal white 
ipot in male; six spots of incurved outer series of discal band 
represent the submarginal series of sinall b1uish;white spots in 
male-in one example only, the lowest spot of this outer series is 
confluent, between 2nd and 3rd median nervules, with a large spot 
of the inner series; bind-marginal series of spots ferruginous- 
ochreous instead of white (the lowest and largest spot, bowever, 
more or less whitish internally), enlarged, often confluent into a 
submacular border. Hind wing : discal band simple, whitish 
yellow on costa and on inner edge, much indented by ground- 
colour on both sides inferiorly, where it is also more or less tinged 
and edged with metallic bluish or greenish scales; submarginal 
series of white, on botth sides metallic-bluish or greenish bordered, 
lunules, much like that in male; upper four lunules of hind- 
marginal series ochre-yellow instead of white, the remainder to 
anal angle metallic greenish or bluish with ochre-yellow centres as 
in male ; tails much longer and broad, especially that at  end of 3rd 
median nervule, which is subspatulate instead of acute. UNDDE- 
smn-Rather paler, but pattern and coloration according with 

(Plate V. fig. 8, 9 .) 
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those of male, except that the common discd band of the upper- 
side is represented in white (rather vaguely defined externally), and 
that its outer series of ochreous spots in the fore wing is faintly 
reproduced. 

The pattern and coloration of both Bexes on the underside 
exhibit the closest agreement with those shown in C. ethalion, Boisd., 
only differing in the greater thickness and (in parts) brighter 
tints of the markings, and, in the male only, by the reproduction 
of the costal, outer discal, and hind-marginal white spots of the 
fore wings. On the upperside the disparity between the female 
C. gwderiana and the female C. ethalion, and the great likeness to 
0. saturnus in the €ormer, are due to the ferrugirous colour of the 
basal areas and the narrowness and decided ochre-yellow tint of the 
discal band. 

Mr!.Selous notes the interesting circumstance that while all the 
more numerous males were found drinking at the water’s edge, the 
females were invariably met with sucking the exudations on a tree- 
stem or branches in company with the fine L L  Goliath ” Cetoniid 
beetles, Rhamphorrhina petersiana, Eudicdla trirneni, &c. 

67. CHARAXES FIPKYRA (Godt.). 
Nymphalis ephyra, Bodt. Encycl. Mdth. ix. p. 355 (1819). 
Nine males from the Mineni Valley. Six of these present on 

the upperside of the hind wings the series of dull-greenish lunules 
before the submarginal bluish ones mentioned by Godart (loc. cit.) 
as occurring in a single specimen from the West Coast of Africa. 
The underside is darker, and with a more ferruginous tinge than 
usual. 

The males of this Butterfly are noted as always found drinking 
at  the water’s edge ; they were captured during March. 

68. CHARAXES PHIUS, Hewits. 
Charaxes phazcs, Hewits. Ent. M. Mag. xiv. p. 82 (1877) ; R. 

The only example (a 0 ) was taken on a tree at  L u s h  River 

69. CHARAXES MIILNICA, n. sp. 
0 .  Exp. al. 2 in. 10 lin. to 3 in. 2 lin. 
Allied to 0. ephyra (Godt.), C. phceus, Hewits., &c. 
Submetallic pule blue, more or less tinged with greenish, with very 

broad fuscows apical hind-marginal borders; in fore wing a rather 
broad obliquely transverse white bawd outwardly bordering the blue 
a8 in fenzale C. bohemani, Feld. Fore wing: blue dull for some 
distance from base, thence brighter ; white band commences 
widely on costa, encroaching internally a little on discoidal cell at  
extremity, and is of about even width as far as 1st median nervule 
beyond middle, but below this is bent inwardly from the general 
oblique direction, and much narrowed by diffusion of the blue as 
far as submedian nervure, below which it does not extend ; apical 

Monteiro, Delagoa Bay, &c. frontisp. figs. 4, 5 (1891). 

on the 1st April. 
(Plate VI. fig. 9, 2 .) 
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area verybroadly fuscous, as in female bohemani; two indistinct 
subapical whitish spots placed obliquely close to costa ; beneath 
these, in one specimen, faint traces of three other spots, the whole 
indicating an elbowed series of five as in female phceus. Hind 
wing : blue forms a large discal space, brighter than the dull basal 
part which fills discoidal cell, extending from 2nd subcostal nervule 
to below 1st median; a rather wide costal, apical, and hind- 
marginal fuscous border ; the usual continuous hind-marginal 
series of dull-red lunules as far as 3rd median nervule followed by 
bronzy-green lunules thence to anal angle, preceded by a sub- 
marginal series of thin, rather indistinct, whitish violet-tinged 
lunules, quite as in female ethalion, Boisd., and female p h m w ;  
inner-marginal border brownish-grey ; tails as in the congeners 
mentioned. UNDBRsIDE.-General colouriny and pattern very close 
to those shown by ethalion and phaus, but decidedly darker and 
more fermginous in tint, without the strong silvery gloss, and posses% 
ing in its fore wing the same contyicuous oblique white band cc9 on 
the upperside. 

It is not without hesitation that I propose a new species-name 
for the three females of Charaxes here described, because their 
underside, not only in marking but also in its ferruginous tint, 
bears so close a resemblance to that of the males of C. ephyra above 
noticed, that, were not the female of this species known, I should 
assign these Manica females to it. The males in queRtion seem quite 
inseparable from C. ephyra, while the females under notice have 
the upperside totally different from that of the recognized female of 
C. ephyra, and so close1~- resembling that of the much larger female 
of C. bohemani, that they might well pass for dwarf specimens of 
the latter species. Only further material collected in Manica can 
determine whether the male of this aberrant female resembles it in 
the same way as in the case of the allied C. p h m s ,  or whether we 
have here a dimorphic female of C. ephyra. 

One example wm taken in the Mineni Valley on 29th March, 
‘ L  on the same individual tree on which so many C. bohernani were 
captured,” and the two others on a thorn-tree at  Lusika River on 
1st April. 

70. CHARAXBIS BOHBMANI, Feld. 
d .  Charaxes bohewani, Feld. Wien. ent. Monatschr. iii. p. 321, 

t. 6. 6g. 3 (1859); Butl. Lep. Exot. p. 28, pl. x. fig. 3 [ $!] (1869). 
Of this very fine Charaxes twenty-eight specimens were taken in 

Mineni Valley from the 11th to the 18th March, and eight at Lusika 
River from the 1st to the 13th April. Of the entire thirty-six, 
nineteen are males and seventeen females ; eleven are absolutely 
fresh perfect examples, twelve in fair condition, and thirteen more or 
less worn and broken. In expanse of wings the male varies from 
3 in. 3 lin. to 3 in. 8 lin., and the female from 3 in. 9 lin. to 4 in. 
The tails of the hind wings are considerably longer and less acumi- 
natein the female than in themale. There is but little variation as 
regards the upperside in either sex, except that the blue has in some 
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specimsns more of a greeukh tinge then usual ; in one male there 
is in the fore wings a small separate spot of blue just beyond the 
extremity of the discoidal cell. The underside is also very constant, 
but in the male exhibits some variation in the size and brightness 
of the yellow lunules which form a common sinuated submarginal 
series. 

Mr. Selous informs me that he always found both sexes of 
this species sucking at exudations:on the branches of a tree of 
moderate size; during flight the blue field of the upperside is 
conspicuous. Though not uncommon and rather widely distributed 
over Mishunaland, Mr. Selous was not able to secure specimens 
of it before visiting Manica. 

71. CHARADE OITHIEON, Feld. 
Charaxes cithmon, Feld. Wien. ent. Monatschr. iii. p. 398, t. 8. 

figs. 2, 3 (1859). 
The only example is a much-worn female taken at Christmas 

Pass on the 29th February. It differs from the typical form so 
prevalent on the Natal coast, and approaches the female C. x+hares 
(Cram.), on the upperside of the fore wings by the more macular 
white median band, and by the two subapical white spots being 
succeeded inferiorly by a sinuated series of five whitish spots 
growing fainter downwards, and on the underside of the hind 
wings by the more pronounced inarkings throughout, and espe- 
cially by the presence of a narrow white bar externally bounding 
the highly irregular median dark-blue transverse streak. On the 
upperside, however, the median band of the hind wings is not 
broad and ochre-yellow as in C. xiphares, but pale violaceous-blue 
and white as in cithmron and narrower than usual in the latter. 
The tails of the hind wings are very much shorter than in cithceron, 
shorter and narrower than in C. xiphares !,? , being in fact as short 
end acute as in C. xiphares 8 .  

72. CHARAXDS SXLOUEII, n. sp. (Plate VI. fig. 10, 6 .> 
d .  Exp. al. 2 in. 1 En. 
Black, with submetallic pale uiolaceous-blue whiteclouded sub- 

marginal marlcinq, developed in hind wing into a broad dimd 
space. Fore wing: a sinuated submarginal series of eight blue 
and white spots, of which only the three lowest, between 2nd 
median nervule and inner margin, are enlarged and conspicuous, 
forming a short transverse band widening to inner marginal edge ; 
the other five spots all small and very indistinct, except the 2nd 
and 3rd, which lie between 5th subcostal and loner radial nervules 
and are more white than blue. Hind wing:  violnceous space 
extending over disk from costa to below 1st median nervule, and 
from extremity of discoidal cell to a little distance from hind 
margin-traversed by a whitish ray and with its inner edge 
white ; just within hind-marginal edge a lunulated bluish-scaled 
streak, dull red as far as 3rd median nervule, but below that 
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greenish yellow ; just before this streak a series of seven small 
but very distinct and well-separated lunulate white spots, of 
which the two next anal angle interndly edge two small blue 
spots ; tails rather narrow but not very acuminate, of moderate 
and about equal length. UNDEESIDJL- Very  ylos.vg ; hefore middle, 
pale oliuaceous-ochreous, with an irregular transverse blue-black 
white-e&ed streak ; beyond middle, pale brownish-ochreous, tra- 
versed by a sinuated fascia whitish in fore wing, fermcyinow-red in 
hind wing: a median hlueblack line quite across both wings, 
bounded externally by a white stripe. Fore wing three blue-black 
whiteedged spots in discoidal cell, one transversely elongate, 
close to base, the others subbasal, round, one above the other ; 
transverse streak white-edged internally, interrupted on 1st median 
nervule ; median transverse line almost straight, slightly inter- 
rupted on 2nd median nervule; discal fascia strongly sinuated 
superiorly, thinly fuscous-edged internally, traversed by a very 
faint indication of a series of pale rufous spots corresponding to 
the upperside series-the lowest spot being enlarged, geminate, 
and fuscous ; apex whitish. Hiqid wing : in discoidal cell a sub- 
basal blue-black, externally white-edged line ; continuation of 
transverse streak of fore wing interrupted on subcostal nervure, 
and extending to just below median nervure ; median transverse 
line continuous from costal to inner marginal edge j red discal 
fascia irregular, continuously black-edged internally, but only 
imperfectly so externally ; white spots of hind-marginal series all 
larger than those on upperside and subocellate with blue and 
black ; streak along hind-margin not bluish-scaled, ferruginous-red 
as far as 1st median nervule. 
This very distinct species combines to some extent the colouring 

and pattern of the very much larger C. violetta, H. G. Smith, with 
those characteristic of the ephyra group of Che genus, especially 
as regards the underside, but it is on the whole much nearer to 
the latter. Unfortunately the female remains unknown. 

The only example was taken in the Mineni Valley, on 7th March ; 
it was drinking at the water’s edge, and the brightly-marked 
underside attracted Mi-. Belous’s notice, notwithstanding its small 
size as compared with its congeners. 

I dedicate this Charaxes to Mr. F. C. Selous, a naturalist and 
geographical explorer distinguished no less for his high personal 
qualities than for his services in opening up tropical South Africa. 

Family E R Y u I N I D B. 

Subfamily LIBPTBEINB. 
Genus LIBYTEBA, Fabr. 

73. LIBYTHE~~~ LAIUS, Trim. 
Libythea laiw, Trim. Trans. Ent. SOC. Lond. 1879, p. 337; 8.-Afr. 

Four specimens-a male from Christmas Pass, two males from 
Butt. ii. p, 5. n. 118, pl. Vii. fig. 3 
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Mineni River, aud a female from Vunduei giver-resemble those 
brought from Natal, but are smaller than usual. 

This species was found sebtling on leaves in shady places; it 
dew with moderate speed and was easily caught. These four 
specimens were the only ones observed; they were taken on 15th 
February, 8th March, and 5th April. 

Family L Y C E N I D B .  
Genus LYCBNA, Pabr. 

74. LYCZNA ASOPUS, Hopff. 
d 9 .  Lycwa  a.sopus, Hopff. Monatsb. Preuss. LAkad. Wiss. 

Two specimens from Christmas Pass. 

75. LYCBNA PARSINON (Fabr.). 
d . Papilio parsimon, Fabr. Syst. Ent. p. 586. n. 349 (1776). 
Two males from Christmas Pass. 

Berl. 1855, p. 642. n. 81. 

76. LYCENA BXCLUSA, n. sp. 
Exp .a l . (d ) l in .6$ l in . ;  ( Q ) l i n . 8 - 9 l i n .  
d .  Very like L. parsimon (Fabr.), d, on upperside. Dull 

brownish-grey ; a fwcous hind-marginal edging line ; cilia brownish- 
grey basally, whitish externully ; pattern of underside indistinctly 
ahown, the most apparent marking being the darker terminal disco- 
cellular striola in both wings. Hind wing : close to hind margin 
the usual fuscous spot, between 1 s t  and 2nd median nervules, 
rather small and ill-defined, externally whitish-edged ; below 1st 
median nervule the trace of a second similar spot; no tail. 
UND~RSIDIL-D~~ creamy-whitish, with covwpicuow Mack spots 
%faintly white-edged. Fore wing : discocellular terminal striola 
thick and black; discal series of six spots-the upper three 
forming a regular continuous transverse streak between 4th 
subcostal and 3rd median nervules, but the other three all separate 
and before the upper three, the 5th spot (between 2nd and 1st 
median nervules) being nearer to base than the 4th and 6th spots ; 
L submarginal ochreous-brown streak, widening downward, parallel 
to  and not very far before hind-marginal edge, which is bounded 
by L black line. Hind wing : a subbasal series of three rounded 
spots, the middle one in discoidal cell ; terminal cellular striola 
thick, black, curved ; discal series of eight spots (all separate) 
strongly bisinuated-the 1st and 8th spots before, the 2nd and 
5th about, and the remainder beyond middle ; the '7th spot strongly 
crescentic ; a black hind-marginal edging line as in fore wing, and 
a faint indication of a submarginal ochreous-brown line, which 
below eecond median nervule widens into two very diffuse ochre- 
yellow lunulate marks; immediately beyond the latter am a rounded 
superior and elongate inferior black spot, the upper profusely, the 

(Plate Vl. fig. 11, d.) 
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lower slightly scaled with metallic blue. Cilia as on upperside, 
but with darker base. 

9 .  Discal area in bo%h wings whitish, with a pale-blue scaling 
from base over cell and along inner-marginal area. Fove wing: 
terminal discocellular marking very much broader than in male, 
reniform. Hind wing: 3rd and 4th spots of discal series of 
underside reproduced, fuscous ; hind margin more or less whitish- 
bordered t,hroughout ; fuscous spots near anal angle much en- 
larged. Underside as in male. 

The male and the two females above described were all takeI- 
a t  Christmas Pass on 11th February ; the male is in good condition, 
but the females are greatly worn and faded. Only these three 
examples were aeen, they were 0ying slowly on an open hill-side. 

The large and very irregularly disposed deep black discal spots 
of the underside readily distinguish this Lycaena from all its 
congeners known to me, with the exception of one very near ally 
discovered in the adjacent district of Mashunaland by Mr. Selous, 
which is described below '. 

77. LYUXNA CIISSUB (Godt.). 
Polyommatw cisszcs, Godt. Eucycl. M6th. ix. p. 683. n. 210 

One specimen from Umtali, five from Christmas Pass, and one 

78. LYUBNA MAECALLOKOCENA, Wallengr. 
Lycaena mahalbkoann, Wallengr. K .  Sv. Vet.-Akad. Handl. 

Two examples from Christmas Pass, and one from the Mineni 
Until the receipt of these Manica specimens, the most 

(1823). 

from the Mineni Valley. 

1857-Lep. Rhop. Caffr. p. 41. n. 16. 

Valley. 

LYCBNA YASHUNA, n. sp. 
Exp. al. (8) 1 in. 6-6 lin.; ( 0 )  1 in. 6-8 lin. 
Near1 allied to L. exelma. 
8. &ypale violaceous-blus, shot with pink; aeuratwn distinctly blackish; 

a strong1 marked hind-rnargiaal black e e t n g  streak; discal spots of Zcaohside 
faintly s$otting through ; terminal discocellular mark distinct, slender, and 
nmgulated in both wings. Fore wing : immediately before hind-marginal black 
edging a very faint tinge of ochry-yellow, preceded by a very faint diffuse 
greyiuh fascia. Hind wing: an extremely faint diffuileryiah border immediately 
before hind-marginal edging ; a rather small and aint blackish epot close to 
hind margin, between 1st and 2nd median nervules, immediatdy preceded by 
some very faint ochry-yellowish scaling ; no tail. ~NDERsInE.-Oehreye~tow, 
with c ~ ~ ~ i o p l o u s  black, u e y  thinZy white-edged discal spots arraaged just as in 
L. excluaa; two series of vwy f a i s t  submarginal white knrles. Fore wing : 
field of wing much paler than costal and hind-marginal border ; 6th spot of 
discal series greatly reduced and but little before 4th, and 6th spot wanting. 
Hind wiag : hind-marginal black spot darker than on upperside, ochre-yellow 
immediately preceding it darker than ground-colour. 

9 .  Pale-blue je ld  much mure limited than in male, the costal, apical, and 
hindmarginal border being in both wings broadly brmnishgrey; ochry-gellowish 
hind-marginal stain much more developed, and in fore wing usually colts.picuozls 
between %d median neruule and poderior umgle, whtZe b s o m  specimem it is 
also diffusedly present in. hind wing. Fore wing : discocellular terminal 
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northern locality on the eastern side, known to me as a Jiahilrit 
of this curious species, wa5 Pretoria ; although furt8her inland it 
had been found in  the Baiiiangwato Country. 

79. LYCBNA GAIKA, Trim. 
Lymna gaika, Trim. Trans. Bnt. SOC. Lond. 3rd ser. i. p. 403 

(1 862). 
Two specimens from Christinns Pass. 
When I desoribed this species thirty years ago, I little imagined 

that so exceptionally fragile and slow-flying a Butterfly-one of 
.the smallest of its genus-would be found t o  range over not only 
a great part of Africa, but also from Atlen over a11 the Oriental 
Region to Java, and even into the Western Pacific (Solomon 
Idan as). 

80. LYCBNA BETICA (Linn.). 
Four examples from the Mineni Talley. 

81. LYCWNA SICHELA, Wallengr. 
Lyccena sichela, Wallengr. loc. cit. 1867, p. 37. n. 4. 
Seven specimens from Christmas Pass. With the exception of 

a male raptured at  Tati, Soiith Matabeleland, in 1887, by the 
late Mr. J. L. Pry, these are the first examples known to me from 
tropical 8.E. Africa, but I have recorded (Proc. Zool. SOC. 1891, 
p. 82) the occurrence of the species in the tropical S.W. area. 

82. LYCWNA TELICANUS (Lang). 
Two specimens from Christmas Pass, and three from the 

There can be no doubt that the widely-spread L3/erpnrc generally 
Mineni Valley. 

marking darker and broader. Hind wing : 3rd and 4th spots (rarely also 5th 
and 7th s ots) of discal series of underside reproduced, fuscous ; a whitish 
line, T i e d  by tr aces of dark spots, just before hind-marginal edge ; blackish 
spot arger, the yellow preceding it usually taking the ordinary lunulate forin ; 
a yellowish space at anal angle. UNDERSID~~.-AR in male, but black spots 
larger, and discal series usually complete, the 5th s 3ot only reduced in one 
example, and four others having all six a8 in L. exctusa, but with the lower 
three less irregularly disposed. 

This species is readily distinguished from L. exclusa by the blue instead of 
brownish-grey upperside of the male, and in both sexes by the ochre-yellow 
instead of creamy-whitish underside ; another peculiar feature, most apparent 
in the female, is the development of more or less ochry-yellowish along the 
hind-marginal border. The intense blackness of the terminal diRcocellular and 
disoal spots of the underside is tbe same in both species, and obtains, as far as 
I know, in no other species of this gronp of Lyrenu. The anal angular spot 
on the underside of 1,. exclusa is wanting in that of L. mushzma. The relation 
between these two species corresponds very near to that between L. pamivwn 
and L. Patricia, Trim. 

The examples collected by Mr. Selous are two (8 and 9 ) from the 
Hanyani River, not far south of Fort Salisbury, received in 1886 ; two ( 9 ) 
from Motoko’s Country, East Mashnnaland, captured in November 1890 ; and 
six (2 8, 4 ?), without special locality, received in 1891. All had suffered 
some injuries from rough transit bp post. 

PROC. ZOOL. Soc.-l893, No. IT. 4 
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known as L. plinius, Fabr., is identical with L. telicnnus, and that 
accordingly the range of the latter species must be extended from 
Aden eastward over all the Oriental Region to Formosa, and also 
to the Solomon Jslauds. The distributioii of this Butterfly over 
the Old World is thus rendered almost coextensive with that 
of L. bmtioa. 

83. LYCXNA LINGEUS (Cram.). 
Pnpilio l&geus, Cram. Pap. Exot. iv. t. ccclxsix. figs. F, G 

(1 ’783). 
Three examples from Christmas Pass. 

84. LYCIENA ANTINOBII, Oberth. 
~ y c a i z a  antinorii,  Oberth. Ann. Mus. Civ. Genova, xviii. p. $31, 

t. ix. fig. 3 (1883). 
The only individual captured is a male, met with in Chi-istmas 

Pass on 6th March. This specimen differs in one point from 
Oberthiir’s figure of the type, viz. the two series of submarginal 
brownish-fuscous lunules are much less regular, especially in the 
fore wings, and are interrupted in two or three places. 

It is interesting to find this little-known Lycmncc, which was 
discovered in Shoa, Abyssinia, by the late Marquis Antinori, in 
1879, occurring so far to the south as Afanica. The female appears 
t o  be still unknown. From the pat,tern of the underside, this 
species is clesrly related to the group of L. jubtr, Fabr., but the 
violaceow t.int of the upperside is most like that of the male 
L. lingezcs. 

85. LYCBNA POGGEI (Dewitz). 
8. .Flebeius p o y ~ e i ,  Deuitz, Nov. Act,. Leop.-Carol. Akad. 

Naturf. xli. p. 205, pl. xxvi. fig. 7 (1879). 
Of this remarkable species, founded on a single male discovered 

by Dr. Pogge in L4ngola, there are four males in the collection, a11 
taken at  Christmas Pass, on the 6th March, drinking a t  the edge 
of water. 

The ochraceous pink-shot upperside, with the very strongly 
marked discal series of seven unequal longitudinal black streaks 
between the nervules of the fore wings, renders this species easily 
recognizable ; the underside nearly resembles that of L. antinorii, 
but is more heavily marked. A near ally is L. arfemems, Mabille, 
from Madagascar, which, judging from the figures (3 and 4) on 
pl. xsvii. of the “ LepidoptAres ” volume of Grandidier’s ‘ Histoire 
Physique etc. de Madagascar,’ has the black streaks much thinner 
and longer, and t,he cilia very feebly fuscous-varied in the fore 
wings, while the dark markings of the underside are mostly white- 
centred instead of nniform brownish grey. Mr. A. Q. Butler 
notes (Ann. & Mag. Nat. Hist. ser. 5, v. p. 38’7 (1880)) that in the 
nature of the internervular black streaks the Madagascar species 
agrees with the West-African L. jmhn, Fabr. 
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Genus LYCBXESTEES, Moore. 
86. LYOZNESTHIS LARYDAS (Cram.). 
Papilio larydns, Cram. Pap. Exot. iii. t. cclxxxii. fig. H (1789). 
Three examples taken at Christmas Pass. 

87. LYCZNESTHES LIODES, Hewita. 
&yccenrsthes liodes, Hawits. Trans. Ent. Soc. Lond. 1ST1, 

One specimen frotn Christmas Pass, and another from the 

88. LYCSNESTHER NEGLECTA, Trim. 
d . Lycmesthes neg7ecta, Trim. Trans. Ent. 8oc. Lond. 1891, 

p. 175 ; and ( 9 ) 1893, p. 132, pl. viii. figs. 7, S ( 
The only specimen, a female, was captured in the Mineni 

Valley, on the 7th March ; it agrees with thd Nntalian female 
6gured by me in the paper cited above. 

89. LYUZNESFHES LUNULATA, n. sp. 
Exp. al. 1 in. 2+ lin. 
d . Metallic. violaceous, bortlared with fuscous. 

p. 349. 

Mineni Valley. 

& 9 ). 

(Plate VI. fig. 12, d .) 

Fore wing : apical 
border very broad, but costal border to beyond middle and hind- 
marginal border below 2nd median nervnle narrow. Hind win? : 
costal border of moderate width and only a little broader apically ; 
hind-marginal border linear below 2nd subcostal nervule, but 
closely preceded bg a fuscous lunulate line, the line separating 
the two being whitish towards anal angle j ordinary hind-marginal 
spot between 1st and 2ndmedian nervules small but black internally, 
bounded and half encircled by a broad and very conspicuous 
orange lunule. Cilia whitish-grey, in hind wing whiter towards 
anal angle and traversed by a dark h e .  UNuEsslDB.-Brownish- 
grey ; ordinary markincys of the ground-colour but with e.vceeclin.$y 
$ne darker outlines, their white eclgings o n  both sides slender but 
sharply definecl. Fore win9 : discal series of incomplete touching 
annulets only slightly irregular, except that its lowest and largest 
marking is oblique and beFore the others. Hind wing: discal 
series of annulets rather strongly bisinuated, the costal annulet 
filled with black ; two subbasal, small, round, black, white-ringed 
spots, one near costa and the other on inner margin; hind- 
marginal black spot and orange lunule as on upperside, except 
that the spot is marked externally with greenish-silvery ; at anal 
angle a similar spot and lunule. 

This species belongs to the eyluanus group of Lyccenesthes, its 
underside agreeing more with those of that species and of L. liodes, 
while the lipperside more resembles that of L. otacilia, Trim., but 
is of a much deeper and more glittering violaceous. I t  appears to 
stand very close to the otacilia of Hewitson (Illustr. Diurn. Lep. 
pl. 92.figs. 35-37), which, as I have pointed out in my 8.-Afr. Butt. 

1% 
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ii. p. 103, is distiuct from L. otcrcilin, mihi ; and, though larger and 
darker than Hewitson’s figure of the male, may prove on comparison 
with Hewitson‘s specimens to belong to the same species. The 
examples in the Hewitson Collection bore the localities of Sierra 
Leone and Angola. 

The two males in Mr. Seloua’s collection were taken at. Umtali 
and in the Mineni Valley, respectively, on the 28th February and 
7th March. 

Genus DEUDORIX, Hewits. 

90. DEUDORIX AN’PALUS (Hopff .) ’. 
Dipscts antalus, Hopff. Monntsb. Preuss. Aknd. Wiss. Berl. 

1555, p. 641. n. 15. 
Two specimens from Christmas Pass and two from t,he Mineni 

TTalley. 

Mr. A. E. Hunt, lately of Dnrban and now of Newcastle, Natal, has 
reared this Butterfly from larvs found in the seed-pods of CrotalaTia copensis 
at Pinetown and near Durhan, and has sent me descriptions and drawings of 
tbe larva and pnpa, from which the following diagnose8 are framed. 

Larva.-Above greenish grey, spotted with black (in some specimens a tinge 
of purplish) ; first and second thoracic segizlents chrome-yellow, the first bearing 
a median black mark like a broad arrow reversed, the second with two trans- 
verse rows of three black spots each ; a transverse row of five black e p t s  on 
the third thoracic segment and on each of the six following abdominal segments; 
spiracles black ; head black ; underside and legs dull yellowish. Last three 
abdominal segments obliquely flattened and sloping posteriorly, hollowed and 
wrinkled superiorly. Entire upper surface densely set with short black bristles ; 
also a lateral edging of short white hairs. 

Pup---Thorax and wing4overs dark glossy blackish brown ; abdomen dull 
reddish yellow tliivkly sprinkled with black atoms, and with a narrow dorsal 
iuedian stripe of black ; head reddish yellow above, shining black beneath, with 
a fringe of fine white hairs along the front. Entire upper surface sprinkled 
with very short white hairs; under surface smooth and glossy. Humped 
dorsally, being markedly constrict,ed at junction of t,horax and abdomen ; 
flattened inferiorly. 

I t  will be seen that the early stages much resemble those of a near congener, 
D. isocrutes (Fabr.), common in India and Ceylon, the larva of which has long 
been celebrated for its singular habit not only of feeding in the interior of 
pomegranate and other fruits but also of finding its m y  out shortly before the 
change to  pupa and “spinning a strong web over the basal portinn of the fruit 
and over m n e  considerable length of the attaching stem, so that shnuld the 
fruit be sepmated from the stem i t  will not fall to the ground ” (de Niceville, 
Indian Museum Notes, vol. i. no. 4, p. 194, 1800 ; and Butt. India, iii. p. 478, 
1890). But, the larra of D. u7ztaZus does not appear to &are the very re- 
markable habit in question (first brought to notice by the late Prof. Westwood 
as long ago RS 1835), <aa Mr. H u n t  notes nothing of the kind, He writes, 
however, that the first pupa found was attached to the inside of a pod of CTOfU-  
Zaria which had a round hole a t  the tip, while the larva: subsequently found 
by liiio were in  pods without holes, and in every case left the pod after i t  had 
once been opened. He believes the latter course to he traeeable t o  the pod’s 
twisting as it  dried and so squeeaing the larva. One or two full-grown larva: 
which were placed in a pod ate t,heir way out and fastened thernselves under 
t,he nest of R mason-wasp that was in the saine box. The pupal state, in June  
and July, lasted from 18 to 21 days. Mr. Hunt  adds that the pupa, on being 
touched or disturbed, gives a very distinct squeak, although he could not trace 
any movement of the insect accompanying it. 

Length 74 lines. 

Attached by the t,ail and by a silken girth. 
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91. DEUDOEIX CLERULEA, H. H. Droce. 
d 2 . Deudoris ccerulea, H. H. Druce, Ann. & Mag. Nat. Hist. 

ser. 6 ,  vol. v. p. 28 (1890). 
8. Deudorim obscurata, Trim. Proc. Zool. SOC. 1891, p. 84. 

n. 61, pl. ix. fig. 13. 
A single male, captured in the Mineni Valley on the 11th March, 

and a female on the 13th. 
Mr. Druce pointed out the identity of my D. obscurata with his 

previously described D. ccerulea in Ent. M. Mag.. 1892, p. 85, and 
reference to  his description shows him to be right. His specimens 
were from Lagos, Western Africa, while the type of my D. obscwata 
wits from Omrora on the border of North Ovampoland. 

Genus HPPOLWBNA, Felcl. 

92. HYPOLYCBNA CBOULUS (Hopff.). 
folaus C L P C L L Z U . ~ ,  Hopff. Monatsb. Akad. Wiss. Berl. 1855, p. 642. 

n. 17. 
Four males and three females from the Mineni Valley, takenfrom 

March 7th to 21st. These are the largest specimens that I have 
seen, the male expanding 1 in. 44-58 lin., and the female 1 in. 6- 
64 lin. While the males do not incline to the more violaceous 
tint of the upperside so noticeable in the examples recorded by 
me from North Ovampoland (Proc. Zool. Soc. 1891, p. 85), pet 
both sexes resemble the latter, and differ from the usual East- 
African specimens, in the much redder 'and decidedly broader 
transverse streaks of the underside, though none has these markings 
so strongly developed as in the supposed seasonal form figured by 
me Zoc. cit. (pl. ix. fig. 14). It would thus appear probable that 
on the eastern side the seasonal forms differ less widely than they 
do on the western. 

93. HYPOLYCBNA PHILIPPUS (Fabr.). 
Hesperin philippus, Fabr. Ent. Syst. iii. 1, p. 283. n. 87 (1793). 
Three specimens from Christmas Pass, and four from the 

Mineni Valley. 

Genus IOLAUS, Hiibn. 
94. IOLAUf3 SIDUs, Trim. 
Iolaus sidus, Trim. Trans. Ent. SOC. Lond. 3rd ser. ii. p. 176 

(1 864). 
A single example of each sex from Christmas Pass. The female 

is one of the largest I have seen, expanding 1 in. 5+ lin., and has 
the red stripes of the underside much broader than in any other 
specimen that has come under my notice. It was capturcd on 
22nd February, Eettled on the same bush as the I. crphncroidcs 
mentioned below. 
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95. IOLAUS BOWKESI, Trim. 
IoZaus bozcfkeTi, Trim. loc. cit. p. 176 (1864). 
Two examples from Christmas Pass and three from the Mineni 

96. IOLAUS APHNBOIDES, Trim. 
Idaus a$ncroides, Trim. Trans. Ent. 800. Lond. 1873, p. 110; 

Hewits. Ill. D. Lep., Suppl. pl. iv  a. figs, 50, 51 (1878). 
One male captured at Christmas Pass on 22nd February. Of 

this very rare though somewhat widely distributed species I have 
seen only seven examples, viz. : the types (male and female) tslren 
near Grahamstown, Gape Colony ; a male from the Trans-Keian 
t,erritory ; a female from Panda-ma-Tenka, near t,he Victoria Falls 
of the Zambesi; two females from Lake Nyassa (Hewitson 
Collection); and the male now under notice'. Mr. Selous's 
example was taken at the edge of a ravine ; it settled repeatedly 
on the same bush. 

Genus MYRIRA, Fabr. 
97. MYRINA EICOYULA, Trim. 
ilZyrinn$cedtcla, Trim. Trans. Ent. Sot*. Loud. 1879, p. 324. 
Two females from Christmas Pass, agreeing with ordinary 

Valley. 

South-African specimens. 

Genns APIIRBUS, I-liibn. 
98. APHNSIJS MASIIJKAZI (Wallengr.). 
Spinclasis masililcazi, Wallengr. K. Sv. Vet.-Akad. Handl. 1857- 

Three specimens ( 2  males and a female) from the Mineni Valley, 
These were taken 

1,ep. Rhop. Caffr. p. 45. 

and three (females) from near Vunduzi River. 
on blue flowers at the side of the road. 

99. APHNXUS HOMEYEEI, Dewitz. 
Aphneus homeyeri, Dewitz, Deutsch. ent. Beitschr. xxx. p. 429, 

111. ii. figs. 6, 5a,  5 b, 5 c (1887); Trim. Proc. Zool. SOC. Lond. 
1891, p. 88. n. 70. 

A female from Sikuva River (March 4th), and two males and 

A desrription with very mrefully executed colonred figures of a very closely 
allied form (found near Durban, Natal, in March 1893) have been sent me by 
Rlr. A. E. Hunt. I n  this example the orange-yellow stripes and borders of the 
underside are reduced to almost linear form, the basal stripe indeed being 
wanting except for its lower inner-marginal portion in the hind wing, and t,be 
sitbbasal one represented -by a discocellular short streak in each wing. The 
common submarginal series of black s ots and t,he hind-marginal black spots 
of the hind wing, are quite as in I. a;Pfmc&Zes; but the costa of the fore wing 
has an orange linear edging, and the inner mar in of the hind wing bears a 
small subbasal orange spot.. I t  seems possible t i a t  this may prove to be a 
masonal variation of I. nphiaczoidrs, but at present 1 am inclined to regard it aa 
a sport of that species. 
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three females from near Vunduzi River (April 6th and 12th). 
Mr. Selous notes that this Aphmus  was seen, five or six together, 
on the same blue flowers that were frequented by A. rnasilikazi. 

All six examples agree with the summer specimens taken at  
Omrora, S.W. Africa, by Mr. Eriksson (see P . B .  8. 1881, p. 85), 
in their strougly iuarked and brightly tinted underside. 

Genus CHEYSORY CIIIA , Wallengr , 
100. CHRYSORYCHIA EARPAX (Fabr.). 
Papilio hnrpnx, Fabr. Ent. Syst. App. p. 829. nn. 327-325 

(1775). 
Two ( d 9 ) from Christmas Pass, nine (5  d , 4 9 ) from Mineni 

Valley, one ( 6 )  from Lusika Xiver, aud one ( d  ) from near 
Vunduzi River. 

These extlmpIea altogether agree best with Hopffer’s descriptions 
and figures (Peters’s Reise nach Mossamb., lns. pl. xxvi. figs. 1-3, 
p. 403), but the males are of a darker red on the upperside, like 
more southern examples, and exhibit much variation in the width 
of the fuscous border of the fore wing-most, however, having 
that border very broad indeed in apical area. 

101. CHRYSORYCHIA AMANGA (Westw.). 
Zeritis amangn, Westw., Oates’s Matabele-laud etc. p. 351. n. 62 

(1881). 
chrysorychia c c m u ~ n ,  Trim. S.-Afr. Butt. ii. p. 165. n. 201, 

pl. ix. fig. 1 [ 8 ] (1887). 
Four (3 males and a female) from the Mineni Valley, and one 

(male) from Vunduzi River. The latter male has the discal red on 
the upperside of the fore wings reduced to a triangular patch not 
extending (except by an  obsolescent spot) above 1st median ner- 
wle ; and the female exhibits on the underside much of the lilacine- 
whitish clouding characteristic of the male, and well developed in 
these Manica examples. I n  both sexes, but especially in the male, 
the discal small metallic spots of the underside are better marked 
than usual. 

102. CHRYSORYCHIA CRUENTA: n. sp. 
Exp. al. ( 8 )  1 in. 2-24 lin. 
8.  Allied to C. amanga (Westw.). 

(Plate VI. fig. 13, d .) 

Fuscous, with u very dark 
recl discal patch in each wing. Fore wing : dark-red patch inferior, 
lying between 2nd median nervule and inner margin, narrow 
superiorly but widening inferiorly so as to vccupp inner inarginal 
edge from rather before middle to a little before posterior angle ; 
costa from base to before middle rather broadly bordered with dull 
fulvous. Hind wing: dark-red patch larger than in fore wing, 
widest superiorly (where it is bounded by the radial nervule) and 
extending to hind-marginal edge, over anal angular lobe, ant1 to 
inner margin for some little distance before lobe ; tail long aud 
rather wide, of the mmo dark red ; inner-marginal border broadly 
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hoary to a little beyond middle ; lobe with a narrow silvery edging 
interrupted by base of taii. Cilia in fore wing white from apex to 
lower radial aervule, below that fuscous ; in hind wing dark red 
with a fine basal h e  of fuscous. UNDERSIDE.-Def?p ferruginous 
red, with numevous thin, silvery, dark-edged spots, arran,ved as in 
C. harpax (Fabr.), but much more attenuated, and i i ~  hind wing .forz- 
iiiy more continuous, less macdar, transverse series. Fore W~MJ : 
a broad basicostal creamy border for about one-t,hircl of length of 
wing ; a rather indistinct lilacine cloud over upper part of disk; 
below median nervure a. conspicuous, slender, elongate fuscous- 
edged white marking, curved upward at  its inner extremity and 
lying longitudinally ; a similar but much longer marking, bent 
downward at its outer extremity, between 1st median iiervule and 
submedian nervure : these t,wo markings represent the much 
thicker, more transverse ones in harpax ; inner-marginal border 
only narrowly and faintly pale fulvous ; apical silvery spot only 
of submarginal series well-marked, elongate, oblique. Bind 
wing! : disk with a faint but extended lilacine cloud ; discal series 
of dvery markings forming an almost continuous irregular streak 
angulatecl inferiorly ; submarghal series of small spots very indis- 
tinct, scarcely darker than ground-colour, except at nngulation 
immediately before anal angular lobe, where two are silvery, rsub- 
linear, and dark-edged. 

Front of head, palpi, first and second pairs of legs (the’ first 
being very densely hairy almost to end of tarsus), and under edge 
of third pair all of the same creamy tint as the basicostal border of 
the fore wings. Anterms without white bar beneath at  base of club. 

The distinguishiug characters of this species of Chrysovychia 
are :-on the upperside, the extremely dark red (in some lights with 
a faiut purplish gloss) of the discal patches, and the limitation of the 
hind-wing patch (whereas in C. amanya and C. harpaa the red 
extends over t.he whole surface except a small basal portion) j and, 
on the underside, the very deep red ground-colour, the thinness and 
regularity of the silvery markings, the very peculiar elongation 
and whiteness of the two longitudinal streaks below the median 
nervure and its first nervule in the fore wings, and the creauiy 
(not silvery-white as in C. amanga) colour of the basicostal border 
in the fore wings. q’he very dense creamy hair, like ~7001, clothing 
the first pair of legs, and the absence of the inferior white bar 
at the base of the antenna1 club, are also peculiar features of 
C. cruenba, alt,hough the former is, to a much smaller extent, 
exhibited also by C. amanya. 

Only two males of Obis handsome Chrysoryc:hia were hken by 
Mr. Selous-one in the Mineni Valley on 6th March, t.he other a t  
the Lopodzi Biver on 2nd April. 

Genus PENTILA, Westw. 
I do not concur with Scudder (Proc. Amer. Rcad. Arts & Sci. 

x. pp. 244 & 284, 1875), Butlcr (Eut. $1. Mag. rxii. p. 59, Aug. 
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1885), and Smith and Kirby (Rhop. Exot. i. Afr. Lye. pl. ii. pp. 2 A 4, 
1887) in recognizing the MB. genus Tiragra, Boisd., with 2‘. tropi- 
calis, Boisd., as type, or in taking the same author’s MS. species 
Pentila untlularis as the type of Pentila, a genus first defined bg 
Westwood (Gen. Diurn. Ley. p. 503) in 1851. Although West- 
wood undoubtedly places P. untlulnris first on the list of species 
included under Pentila, it is equally certain, on studying his dja- 
gnosis of the genus, that the characters he gives are not those 
presented by undularis, but are (out of the four species he names) 
solely applicable to the second species, viz. P. abraxas,Westw.,which 
should therefore be held as the type of Pentila. With P. abraxas, 
P. tropicalis is unquestionably congeneric, and the MS. genus Tiiyra 
should consequently be abandoned, Westwood defines Pmtila a8 
having “labial palpi very minute ; ” in the fore wings, ‘L upper 
discocellular arising from the postcostal at about the same distance 
beyond the second branch as the space between the first and second 
branches ; it is also about equal in length to the same space and 
oblique ; middle discocellular short, less oblique ;” and in the hind 
wings, “ lower discocellular nearly transverse a d  very slender, 
&c.’) l’. ahraxas presents these importaut characters, as well as all 
the others described by Westwood, whereas P. undularis has rather 
long, slender, and porrect palpi ; the upper discocellular nervule of 
the fore wings so exceedingly short as to  be scarcely distinguish- 
able, and the middle one very short and quite transverse ; and in 
the hind wings an open discoidal cell, the lower discocellular ner- 
viile being wanting altogether. The different arrangement of the 
discocellular neuratiou of the fore wings gives P. abraxas a long 
discoidal cell and P. undularis a short one. Butler (1. c. p. 60) 
recognizes that P. undularis (‘ differs considerably both in neuration 
and palpi from the other species associated with it,” and also that, 
if no longer held as type of Pentila, a new genus would have to be 
founded for it. 

103. PENTILA TIZOPICALIS (Boisd.). 
d . Tingra tropicalis, Boisd. App. Vop. Deleg. d a m  1’Afr. Aust. 

p. 589. n. 46 (1847). 
8. Pentila tropicalis, Henits. Exot. Butt. iii. pl. 60. fig. 2 

(1866). 
2 . Tinyra tropicalis, Smith & Kirby, Rhop. Exot. i. p. 3, Lycsen. 

Afr. pl. ii. figs. 9, 10 (1887). 
The examples collected by Mr. Selous (three from the Mineni 

Valley, one a t  the Lopodsi River, and three near the Vunduzi 
River) resemble the variation from Mombasa, named lasti by 
Messrs. Smithand Kirby (op. oit.Lycsen. A h .  pl. viii. figs. 1-4,1889), 
in the better development of the upperside fnscous border and 
discocellular spots in the fore wings of both sexes, but want on 
the upperside the comnion discal series of small spots (reproducing 
that always present on the underside) described and figured in the 
Mombrtsa examples. As regards the macular hind-margiual border 
ou the upperside of the hind wings of the male, it is obaertable 
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that, of Mr. Selous’s five specimens, two have this feature more 
developed than in the figure of T. lasti, one has it about the same, 
one has it considerably less, and in the last (in which the fore-wing 
border is abnorinally broad) its only trace is some sparse black 
scales. As pointed out in my description of this species (S.-Afr. 
Butt. ii. pp. 211-212), the fuscous markings of the upperside are 
variable in the Natalian typical form, and this tendency seems 
more marked farther to the north-east. 

104. PENTILA PEUUETIA, Hewits. 
Pentila peucetia, Hewits. Exot. Butt. iii. p. 119, pl. 60. fig. 3 

(1886). 
\ ,  

Four examples from the Mineni Valley and ten from the Vunduzi 
River. Noted as always found in shady forest, flying very slowly, 
and towards sunset settling very often. 

The locality of the type is given by Hewitson as the Zambesi, but 
in Mr. Kirby’s Catalogue of the Hewitson Collection (1879, p. 180) 
the three specimens recorded are respectively from ‘‘ Gaboon, 
Calabar, and Lake Nyassa,” showing a very wide range for the 
species. An example received from the Rev. H. Junod was taken 
at  Morakwen, Delagoa Bay, on 30th March, 1891 ; it is the only 
one known to me from an extra-tropical locality. 

There is little or no variation observable among Mr. Selous’s 
specimens, and the sexes differ only in size. 

I find this Butterfly, as well as its close ally P. ymcedcc (H. G. 
Smith), from Mombasa, and P. muArita, Dewitx, from Mukenge and 
Cameroons, inseparable generically from P. abrnxas and P. tropicalis, 
and do not see on what grounds Messrs. Kirby and Smith (op. cit. 
Lycaen. Afr. pls. ii. & ix. pp. 3 & 37) have placed them in 
Butler’s genus Larinopoda (Trans. Ent. SOC. Lond. 1871, p. 172), 
the type of which presents a wide difference from them both in 
palpi and neuration. 

Genus DURBANIA, Trim. 

105. DURBANIA HILDEGAEDA (Kirby). 
8 .  Teriomima (?) hildegarda, Kirby, Ann. & Mag. Kat. Hist. 

ser. 5,  xix. p. 367 (1887); and Smith & Kirby, Rhoy. Exot. i. 
Lycaeu. Afr. p. 16, pl. iv. figs. 7 ,  8(1888)*. 

Fifteen specimens were taken in the Mineni Valley from the 9th 
to  27th March, and two at  theLnsikaRiver on 1st April; four from 
the former and one from the latter locality are feaales. Mr. 
Selous notes that this Butterfly was of very slow flight, aud congre- 
gated in numbers on thestems of a tall herbaceous plant with blue 
flowers. 

The males agree fairly with the figureabove cited,which represents 
an example from Ashanti, but on the upperside are of a slightly 

I11 ~7>. eit. p. 46 (1890) Messr8. Sinith and Kirby llota that T. (?) hildcgarrla 
may bo included in the gems Durbniazffi. 
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deeper ochre-yellow and have the discocellular fuscous markings 
and extracellular costal bar heavier and more confluent, while the 
common fuscous hind-marginal border varies a good deal in width, 
being in some specimens narrower than shown in the figure. 

The females are distinguished from the males by their much 
narrower fuscous markings on the upperside ; although these 
markings vary in development, they are at their widest narrower 
than in the most lightly marked male. The underside is alike in 
the two sexes. 

This is a very close ally of D. nstauga, Trim., but separated by 
its paler ground-colour (without any tinge of orange) and well- 
defined f uscous hind-marginal border on the upperside-the latter 
character being specially noticeable in  the hind wings, where in 
D. aslauga it is a anting. On the underside the markings agree with 
those of aslauga, but all the rufous spots are much more conspi- 
cuous, being larger and peler, especially those of the hind-marginal 
and submarginal series. D. cisZnuga inhabits the Natal coast, and 
has also been brought from Zanzibar. 

106. DURBANIA PUELLABIS, n. sp. 
Closely allied to D. puelln (Kirby) '. 
Exp. aZ. ( d ) 1 in. 3 lin. ; ( 2 ) 1 in. 32 En. 
d . Ochre-yellow ; fore wing with fuscous border at c p r .  

(Plate VI. fig. 14, 9 .) 

Fore 
wing : fuscous border broad on costal edge, beginning at extremity 
of 2nd subcostal nervule, and thence narrowing t o  a point on 
hind-marginal edge at extremity of 3rd median nervule, whence 
runs a linear prolongation to extremity of 2nd median nervule ; 
inner edge of this border showing marked indentation on each 
nervule, the deepest being on upper radial nervule, where the 
border abruptly narrows ; costa bordered for a little distance from 
base with blackish, and beyond this a small blackish spot. UKDEE- 
SIDE.-&kl. ; hind wing mid apex of  f o r e  wing crenrny-?,lellozu. 
Forewing : costal edge with 5 small black spots, of which the 1st 
and 2nd are subbasal and stronglv marked; the 3rd faint, very 
thin, just above extremity of discoidal cell ; the 4th like the 3rd 
and about as far beyond it as the 3rd is from the 2nd ; and the 
5th is largest, elongate, rather faint, extending to below subcostal 
nervure, and corresponding in position to the inner edge of tho  
apical border of the upperside ; a very fine black line interrupted 
on nervules along hind-marginal edge from apex to  lower radial 
nervule. €Zind win:/: 5 well-marked but rather Rmall round 
black spots, viz., one in the discoidal cell just before origin of 1st 
median nervule ; one below cell, a little beyond the same point ; 
and three discal, one being subapical between the subcostal nerviiles, 
and the other two between 3rd and 1st median nervules ; on hind- 

D. otlafiga, Smith and Eirby (q. cit. p. 46, pl. xi. figs. 9, lo), is suggested as 
'' possibly the female of D. hildegarda," but is widely different as regards both 
colour of upperside and pattern of underside. 

Ann. & Mag. Nat. Hist. ser. 5, xix. p. 365 (1887) ; Smith and Kirby, Rliop. 
Exot. i. Lycsn. A h .  p. 12, pl. iii. figs. 9, 10 (lYSS)-Teriomima puclka. 
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marginal edge, from 1st median nervule to  anal angle, an extremely 
fine black line. 

9 .  Like male, but with the black markings throughout rather 
larger. Fore wing : apical border broader costally, more deeply 
indented on upper radial nervule, its inferior linear prolongation in 
two examples extending below 2nd median nervule. UNDERSIDE.- 
Fore. wing : two additional subapical black spots, one on costa a 
little beyond large fifth spot, and the other (larger) below and 
beyond the same spot and between the radial nervules ; hind-mar- 
ginal black line well-marked, continuous from apex to 2nd median 
nervule. Hind wing : an additional small black discal spot, below 
1st median nervule ; in one specimen the trace of another, close 
to costa, near extremity of costa1 nervure. 

Head and its appendages black; a ringround eyes, the base 
and tip of palpi, and a ring round the baae of each shaft-joint of 
antennae, white. Thorax and abdomen pale ochre-yellow. Legs 
black, conspicuouslg white-ringed. 

One female has the underside concolorous, the hind wings and 
apex of the fore wings being no paler than the field of the fore 
wings. 

Described from one male and three female specimens. 
This form is distinguishable from Mr. Kirby’s descripkion and 

figure of D.puella, a native of the Gaboon territory, by its larger 
size, and on the upperside of the fore wings by its want of costal 
spots beyond the middle, and costally broader internnlly deeply 
indented apical border j while on the underside it wants two of 
the black spots present in the hind wings of I). p d a ,  viz. one 
close to costs about middle, and the other median, just beyond the  
extremity of the discoidal cell. 

I n  all structural characters D. puellaris cannot be separated from 
D. a s l a u p  and D. hildqardu ; and most probably, therefore, its 
close ally D.yuellci should be withdrawn from the genus l’erionsima, 
Kirby, and transferred to Dupbaniu. 

Mr. Selous’s four specimens were all taken a t  the Vunduzi 
River, on the 5th April ; he found them towards sundown settling 
011 the same stems of a blue-flowered plant that was frequented by 
D. ILilcleyarda and Pentila tropicalis. 

Genus AL~ENA, Boisd. 

107. A ~ m a  AMAZOULA, Boisd. 
Aleria amazoula, Boisd. App. Voy. de Deleg. dam YAfr. Aust. 

p. 501. n. 60 (1847). 
The only example, R male, was captured in the  Mineni Valley 

on the 7th March. It differs from all of the same sex that I have 
seen in the great enlargement of the ochre-yellow markings, and 
proportionate reduction of the fuscous clouding in the basi-median 
area of both fore and hind wings, in this respect resembling the 

A male taken by Mr. Selous in 1854 on the Umfuli . female. 
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River in Mashunaland exhibits the same peculiarity in the hind 
wings, but in the fore wings is almost as much clouded with 
fuscous as usual, and I have two quite similar males captured by 
Mr. H. *M. Barber on the Tenda River, N.E. Transvertl, in 1888. 

108. ALBNA NYASSA, Hewits. 
A l m ~  iiyassa, Hewits. Ent. M. Mag. xiv. p. 6 (1877). 
Two females of this strikingly-marked AZcena-one taken in 

Mineni Valley on hhe 7th March, and the other in the Piingwe 
Valley on 1st September. 

This species was founded on four examples sent from Lake 
Nyassa by Mr. Simons. Hewitson’s description was evidently 
made from a male, as he notes the costal portion of the curved 
white bar of the fore wings as consisting of three “minute” 
divisions,while in the female (where the curved white bar, as well as 
the corresponding bar in the hind wings, is much broader and of a 
purer white) that part is of considerable size’. The female is 
much larger than the male, expanding 15 inches, and her wings 
are much broader and more rounded hind-marginalIy. 

A male talien at the Shashina River, Matabeleland, by Mr. 
Selous in 1883, has the transverse black markings of the hind 
wing8 exceedingly reduced, the submarginal streak between radial 
nervule and innet margin being indeed quite obsolete. 

(Plate VI. fig. 15, 9 .) 

Genus LACHNOCNEMA, Trim. 

109. LACHNOCNEMA BIBULUS (Fabr.). 
d . Pap& 6il,ulus, Fabr. Ent. Byst. iii. I, p. 307. n. 163 (1793). 
9 .  Pupilio laches, Fabr. op. cit. p. 317. n. 199. 
One male and three females taken at  Christmas Pass during 

February. The females are all different on the upperside-one 
being except,ionally dingy owing to the almost obsolete condition 
of the usual whitish or white discal marlring, another with small 
but distinct white marking, and the third with a wide development 
of faint bluish-grey extending from near base over lower discel 
area in both fore and hind wings“. 

Mr. Selous notes that he found this Butterfly drinking at the 
water’s edge in company with other Lycamida. 

In another Mashunaland female captured “between Makoni’s and the 
Odzi ” in 1891, by Mr. Belous, the white har in the fore wings is a little 
narrower throughout, but the white snbapical spot, sometimes found on the 
upperside between the subcostal nervure and the upper radial nervule, is elon- 
gated and conspicuous. 

The South-African Museum has lately received from the Rev. Dr. Holland 
four female specimens of Lath~i~oc?iemn taken in the Ogov6 Valley, Gaboon 
Territory, in West Africa, which, except in size, cannot he dist,inguished from 
L. biliuks. They expand 1 in. 2&3& lin,, while the range of expanse in South- 
African female L. liibuhis is 104 lin. to 1 in. 2 lin. One ofthese Ogov6 examples 
bas only the faintest, indication on the upperside of the usual pale discal mark- 
ings, and in the others those markings are limited and rather ill-defined. 
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110. LACIINOCNIMA DURBANI, Trim. 
Lachnocnema d‘urbani, Trim. S.-Afr. Butt. ii. p. 236. n. 235 

(1887). 
I refer to  this species two specimens captured at Christmas 

Pass (a male on 1st March and a female on 16th Februarg), finding 
in them no difference from the more southern specimens except 
their much larger size-the male expanding 1 in. 3+ lin. and the 
femde 1 in. 44 lin. 

FamilyPAPILIONIDX3. 

Subfamily PIE t RINB. 

Genus PONTIA, Boisd. 

11 1. PONTIA ALCESTA (Cram.). 
Papilio cclcestcc, Cram. Pap. Exot. iv. pl. ccclxxix. fig. A (1782). 
Pontin ulcestn, Trim. S.-Afr. Butt. iii. p. 8, pl. 10. fig. 1 

Eight specimens from Pungwe River, agreeing with those found 
(1889). 

in Natal. 

Genus TIRIAS, Swains. 

112. TEXAS ZOE, Hopff. 
8. Eurema puchelln, Geyer [mec Boisd.], Forts. Hiibn. Zutr. 

Exot. Schmett. p. 8, figs. 815,816 (153’7). 
2 .  Terias me, HopE. Monatsb. Acad. Wissensch. Berl. 1856, 

p. 640 ; and Peters’s Reise nach Mossanib., Ins. p. 369, pl. xxiii. 
figs. 10, 11 (1862). 

The onIy example of this common species is a maIe from Christ- 
mas Pass, in which the underside markings, especially the unusual 
subapical macular blackish ray of the fore wings, are strongly 
marked. 

113. TERIAS BTHIOPICA, Trim. 
8. Eurerna senegalensis, Geyer [nec Boisd,], op. cit. p. 41, figs. 

969,970 (1837). 
d 9 .  Terins cztliiopica, Trim. S.-Afr. Butt. iii. p. 21. n. 243 

(1889). 
A male from Christmas Pass and three males from Mineni 

Valley are larger (exp. al. 1 in. 8-9 lin.) than usual, and the 
former has the subapical ferruginous markings on the underside 
of the fore wings much reduced. 

114. TERIAS BUTLERI, Trim. 
6 0 . Terias butleri, Trim. 8.-Afr. Butt. iii. p. 23. n. 244 (1880). 

A single male (exp. al. 1 in. 9 lin.), taken at Christinns Pass on 
15t)li February. 
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115. TERIAS REGULARIS, Butl. 
d. Terias reyularis, Butl. Ann. BE Mag. Nat. Hist. 4th ser. 

Three males from Christmas Pass. 

In addition to the above there are three specimens of Terins 
that I am unable to assign satisfactorily to any of the species 
known to me. One is a male from Christmas Pass, which in the 
form and development of the hind-marginal border on the upper- 
side is intermediate between T. cethiopka and T. butler;, and on 
the underside, although with much more distinct markings 
than the latter, is much more faintly marked than the former and 
has only the faintest; indication of the  ferruginous blotch near the 
apex of the fore wings. The other two are females, from Christmas 
Pass nnd Mineni Valley respectively, and are OF a very pale whitish 
yellow above, but of a rather yellower tint beneath; on the 
upperside there is no trace of any hind-marginal border in the 
hind wings, and the border in the fore wings is of the width and 
shape of that presented by the South-African female T. jhricola, 
Boisd., while the underside markings are extremely faint, without 
any trace of the subapical blotch, and in one example scarcely 
visible except as regards the terminal discocellular and (in hind 
wings) subbasal ones. These females approach the white and 
yellowish-white West-African examples which in collections are 
usuallv placed as female T. seneyulensis, Boisd.; but I have never been 
able to identify this species, Boisduval (Sp. Gen. L6p. i. p. 672) 
describing with extreme brevity merely a yellow form from 
“ Senegal,” as very like T. hecnbe (L.) but with the underside 
markings exceedingly faint, and giving no note whatever of the sexes 
or their dserences. 

Genus MYLOTERIS, Butl. 

xviii. p. 48F (1876) ; Trim. ( d 9 ) op. cit, p. 26. n. 246 (1889). 

116. MPLOTHRIS AGATIIINA (Cram.). 
d . PupiCo agathim, Cram. Pap. Exot. iii. pl. ccxxxvii. figs. D, 

Seven examples, from the Mineni Valley and the Lopodzi and 
E (1779). 

Vunduzi Rivers. 
Genus PIERIS, Schr. 

117. PIERIS SABA (Fabr.). 
9 .  Pcq~ilio scrbn, Fabr. Sp. Ins. p. 46. n. 199 (1781). 
8. Pieris orbona, Boisd. Faune Ent. Madag. etc. p. 18, PI. i. 

Q , and (as 8 )  var. 9 ,  Pieris mabtha, Boisd. loc. cit. figs. 4, 5. 
Two males mid a female from Christmas Pass, taken on 22nd 

and 26th February. The males have the hind-margiral black 
markings more developed than usual, and the female is of the 
typical heavily black-clouded form but with the hind-marginal 
border of t8he hind wing8 less broad. 

fig. 3 (1833). 
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I n  my S.-Afr. Butt. iii. p. 42, I noted the apparent absence 
of any female examples linking the var. j h i d a ,  Mab., with the 
typical female ; but I have rince then received two  intermediate 
gradations from Durban, Natal. I n  the first of these, taken by 
Mr. C. W. Morrison on the 16th May, 1890, the ground-colour is 
tinged with lemon-yellow, the hind-marginal border of the hind 
wings is very lit,tle broader t,han in the variety, but the basal 
blackish in the fore wings, instead of being merely a narrow costal 
border, fills all the discoidal cell except its lower edge, where it 
becomes a sparse irroration only. In the second, taken by Mr. A. 
D. Miller, t8here is more approach to the typical female, the hind- 
marginal border of the hind wings being broader, arld the basal 
blackin the fore wings filling the cell, but not extending below it 
except in a very faint and narrow irroration at  the base, while the 
only tinge of yellow on the white area is at the base of the hind 
wings. 

118. PIERIS ALBA (Walleugr.). 
d . Pinacopteryx alhcc, Wallengr. Sv. Vet.-Akn,d. IIandl. 1857- 

& 0 . Pieris alba, Trim. S.-Afr. Butt. iii. p. 48. n. 253 (1889). 
A male and a female very much worn, taken at Sarmento, on 

the Pungwe River, on the 18th September, are apparently referable 
to this species. 

Lep.Rhop. Caffr. p. 10. n. 7. 

119. PIERIS SIMANA, Hopff. 
d 0 .  Pieris sirnanc~, HopX IMonatsb. Akad. Wissensch. Berl. 

1855, p. 640. n. 13 ; and Peters's Reise n. Mossnmb., Ins. p. 354, 
t. xxiii. figs. 3, 4 (1862). 

The only specimen, a fernale taken at Christmas Pass, has t'he 
fuscous apical border in the fore wings widened so as to  include 
the subapicd costal streak, and the fuscous hind-marginal spots in 
the hind wings also larger than usnal. 

120. PIERIS SEVERIXA (Cram.). 
2 .  Pupilio severina, Cram. Pap. Exot. iv. pl. 338. figs. G, €I 

(1782). 
Fourteen speciinens, 4 males, 10 females ; twelve from Christmas 

Pass, where the paired sexes were capturecl on 26th February. 
Though varying a good deal in depth of markings, all these ex- 
amples belong to the larger form with more brightly-tinted under- 
side, which I have shown (S.-Afr. Butt. iii. p. $2 & note) to be 
in Natal characteristic of the summer or wet season. 

Genus IFERPZNIA, Butl. 
121. HZRPBNIA ERIPHIA ( Godt.). 
Pieris eriphia, Godt. Encycl. MBth. ix. p. 157. n. 134 (1819). 
The only example is a fine male, captured in Mineni Valley on 
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28th March. 
without any trace of ochre-reddish colouring on the underside. 

It is of the typical form, proper to the wet season, 

Genus TEEAUOLUS, Swains. 
122. TERACOLUS FRIS (Klug). 
Pontia eris, Klug, Symb. Phys. t. vi. figs. 15, 16 (1829). 
One specimen only, taken in the Mineni Valley on 31st March. 

This is a perfect and very large male (exp. uZ. 2 in. 2 lin.), with the 
inner-marginal black band of the fore wings as broadly developed 
as in mug’s figure, but still marked externally between 2nd and 
3rd median nervules with a minute white spot. I n  the hind wing#, 
however, the costal black band does not extend below the 2nd 
subcostal newtile, but the hind-marginal nervular black marks 
are decidedly larger than in Klug’s figure. The underside is 
almost pure white, with the inferior submarginal black spots (3) 
very shrongly marked; and it also presents the peculiarity of 
blackish hind-marginal termination to the nervuleg more pro- 
nounced in the fore wing than in the hind wing. 

123. TBRACOLTJS IOHE (Godt.). 
8. Pieris ione, Godt. Encycl. M6th. ix. p. 140. n. 74 (1819). 
d 9 .  Teracolus ione, Trim. 8.-Afr. Butt. iii. p. 101. n. 269 

(1889). 
Five males, taken in the Mineni Valley from 6th to 26th March, 

agree thoroughly with those described by me (op. cit. p. 102) from 
Transvaal and Delagoa Bay ; the upperside presenting fino but 
complete black neuration of the hind wings, and the underside 
being dmost uniformly white, with no markings beyond the ter- 
minal discocellular dots, a faint trace in the hind wings of the 
costal commencement of a discal ray, and (in one specimen only) 
dusky terminations of the nervules on hind margin. 

North Ovampoland must be added to the geographical range 
of this species, Eriksson having taken six males and three red- 
tipped females near Ovaquenyama in February and March 1891. 
The males are rather small (one, indeed, being dwarfish) and 
approximate the Var. A described by me in 8.-Afr. Butt. iii. 
p. 103, but on the white underside the black neuration is very 
variable, being pretty well expressed (though very fine) in two 
examples only, at  extremities alone in two others, and wanting 
altogether in the remaining two ; while the discal streak in the 
hind wings i s  developed in but two examples, and imperfectly in 
one of those. The females, though heavily blackish-marked on the 
upperaide, are less so than in Transvaal examples, especially as 
regards the borders of the apical patch in the fore wings and the 
hind-margid border in the hind wings, the latter being macular 
instead of continuous. Their underside is very pale yellowish, 
with the discal ray of the hind wings dull ferruginoas nnd not 
strongly marked j there is no bIack neuration except in one ex- 
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ample, where the fore wings exhibit, it close to hind margin, and 
the hind wings on costal nervure and basal part of subcostal 
nervules. 

124. TERACOLUS ANAX (H. G. Smith). 
d 2 .  Culloszcne anax, H. 0. Smith, Ann. & Mag. Nat. Hist. 

ser. 6, iii. p. 125 (1889) ; and Rhop. Exot. i. Cullosune, i. p. 2, pl. i. 
figs. 5, 6 ( d ), 7, 8 ( 0 ) (1889). 

S . Anthopsyche ione, Wullengr. Sv. Vet.-Akad. Handl. 1857- 
Lep. Rhop. Caffr. p. 15. 

d 9 Anthocharis regina, Trim., var. d and var. 9 , Trans. Ent. 
SOC. Lond. (3) i. p. 521 (1863). 

d 4.  Terucolus reyina, var. A, Trim. S.-Afr. Butt. iii. p. 112 
(1889). 

d 2 .  Tercccolus eZiza, E. M. flharpe, Ann. & Mag. Nat. Hist. 
v. p. 441 (1890). 

There are five specimens (all males) of this splendid Teracolus, 
captured in MineniVallep from 9th to 27th March. These differ 
slightly from Mr. H. G. Smith’s figure, above cited, of a Mombasa 
male, having on the underside less irroration basally, a narrower 
inner black border to the violet, apical patch in the fore wings, and 
smaller nervular hind-marginal black spots in the hind wings ; the 
last-nsmed markings are also much reduced on the underside of 
the hind wings. The black spots of the discal series on the under- 
side of the hind wings vary a good deal in size and distinctness, 
one example having them just as in Mr. Smith’s fig. 6, two others 
having all but the f is t  and last larger, another wanting the second 
spot, and the last wanting both second and third spots ; the ground- 
colour is also variable, two examples presenting it creamy instead 
of pure white. 

As usual in the genus Teracolus, it is impossible to define exact 
limits between T. unax and T. regina. The Manica males here 
noticed link T. unax to the var. A of regina from Damaraland, and so 
do two others taken by Mr. A. W. Erikseon, in 1885, in the belt of 
country between Tmnsvaal and Matabeleland ; while, as I have 
noted (op. cit. p. 113), another male from the latter tract is inter- 
mediate between the var. Aand typical T. reginax. Of two females 
taken by Mr. Selous in 1882 on the Upper Limpopo, Transvaal 
bouudar.7, one is typicltl T. regina, but the other is referable to var. 
A ; the hitter is on the upperside very close to Mr. Smith’s figure 
(7) of female T. anam, but has both the basal irroration of the fore 
wings and the hind-marginal large black spots considerably broader 
-the latter, indeed, are so enlarged as to meet and form a continuous 
border, while on the underside the corresponding spots are very 
much smaller than in the figure (8) of T. awus female’. Looking to 

This male closely agrees with the maIe of T. elizu, E. M. Sharpe, fromnear 
Mombarn, as figured by Waterhouse (‘Aid,’ pl. 189,1890). 

a This female, exrept for its stronger basal irroration, agrees well with the 
female of 2’. eZizu, E. M. Sharpe, as shown on the plate of ‘ Aid ’abovecited, 
fig. 6. 
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the evidence afforded by sereral species of the genus, I am inclined to 
think that the typical T. reyina, with greatly-reduced dark markings 
snd more or less reddish-tinged underside, and the large altax forin 
(including my T-regina, var. A), wit,h strongly-developed dark mark- 
ings and white or creamy-white underside, will turn out to be 
respectively dry-season and wet-season broods of the same species. 

125. TBRAOOLUS GAVISA (Wallengr.). 
8 . Anthopsyche gavisa, Wallengr. Sv. Vet.-Akad. Handl. 

1857-Lep. Bhop. Caffr. p. 13. n. 6. 
Seven males and three females from Miueni Valley, and one 

female from Vunduzi River. The paired sexes were taken on 6th 
March. 

The males exhibit considerable variation in the development of 
the black markings on the upperside of the wings, especially in the 
longitudinal bars, which in two specimens are narrow and faint, 
and in another represented by sparse scaling only. One of those of 
normally strong black marking on the upperside is wanting alto- 
gether in the usual black neuration on the underside, in this respect 
approaching the very closely-allied T. achine (Cram.). A female 
also exhibits almost complete failure of the black neuration on the 
underside. 

126. TBRAOOLUS CELIMENB (Lucas). 
d 9 .  Anthocharis celirnene, Lucas, Rev. et Mag. 21001. (2) iv. 

8 9 .  Anthocharis amina, Hewits. Exot. Butt. iii. pl. 5. figs. 
p. 426 (1852). 

1-3 (1866). 
A single male, in fine condition, taken on the Lower Pungwe 

Mr. Selous informs me that this was River, on 26th September. 
the only specimen he noticed; it was settling on herbage. 

Genus COLIAS, Fabr. 
127. COLIAS ELECTBA (Linn.). 
PapiEio alectra, Linn. Syst. Nat. i. 2, p. 764. n. 101 (1767). 
Two large males ( e x p  al. 2 in. 2 fin.) from Christmas Pass. 
Dr. 3’. Karsch has noted (Ent. Nachr. xviii. p. 169, 1892) a 

single specimen collected by Dr. E. ’Zintgraff at  Baliburg, interior 
of Cameroon. This station is stated to be at  an elevation of 1250 
metres, and is the first locality for a Colias 1 have found recorded 
in Western North-Tropical Africa. 

Genus ERONIA, Boiscl. 
128. ERONIA TRALASSINA (Boisd.). 
8 9 .  Pieris thcclassina, Boisd. Sp. Qen. Lkp. i. p. 443. n. 8 

(1836). 
d $!. Eronia verulannzcs, Ward, Ent. M. Mag. viii. p. 59 

5* 
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(1871) j and Afr. Lep. pt. i. p. 4, pl. iv. figs. 5 (d ) ,  6, 7 ( $2 ) 
(1 873). 

Two examples from Christmas Pass-a male captured on 1st 
March, and a female on 21st Pebruary. The latter has on the 
upperside the fore wings white and the hind wings pale yellow 
(rather deeper externally) ; and on the underside the glossy hind 
wings and apical hind-marginal border of the fore winga so slightly 
tinged with yellowish as to be almost as white as the disk of the 
fore wings. 

The female of this species evidently vanes much in colouring, 
the example figured by Ward from Cameroon having the fore wing 
ochre-yellow on both surfaces while the hind wings are white ; while 
one from Zambesi in the Hewitson Collection had the upperside 
yellowish throughout. Just as the female E. aiyia (Fabr.) mimics 
Mylothris agathina (Cram.), so the female E. thcihsina figured by 
Ward is a manifest imitator of the female Myl. poppen (Cram.), var. 
spiea, Moschl., with ochre-yellow fore aings,while theManioa female 
of E. thaZassina strongly resembles the female MyZ. trimenia, Butl.’ 

Manica i s  the most southern station known to me for this 
species. Mr. Selous noticed a good many males coursing rapidly 
along a thickly-wooded hillside, but only captured one. 

Genus OALLIDILYAS, Boisd. 
129. CALLIDEYAS PLORBILLA (Fabr.). 
0 .  Pa@lwfireZla, Fabr. Spst. Ent. p. 479. n. 169 (1775). 

Five mdes and five females from Christmas Pass and one 
female from Mineni Valley ; the last-named example was taken on 
16th March, but all the others from 12th to 24th February. All 
the males but one are strongly freckled on the underside, and all 
the females are of the yellow form. The male that differs from 
the rest has the underside not only mare faintly freckled but also 
of a greener tint. 

Subfamily PAPILIONLNB. 
Genus PAPIL~O, Lian. 

130. PA.PILIO LEONIDAS, Fabr. 
Papilio imil is ,  Cram. Pap. Exot. i. pl. ir. figs. B, C (1779). 
Papilio Zeon~cco, Fabr. Ent. Ryst. iii. 1, p. 35. n. 103 (1793). 
The only example is a male, taken in Mineni Valley on 12th 

March. It agrees pretty closely with ordinary West-Coast speci- 
mens except that the tint of the greenish spots is yellower, and 
that the basal red stain on the underside of both fore and hind 
wings is considerably brighter and more extended. This latter 
difference also appears in two other males taken by Mr. Helous- 
one in the desert country south of the Mababe River in August 

1 A close mimirker of M. trimeniu is Pieris (“Belemis”) lasti, H. (3. Smith, 
from Mombasa. M. poppea is similarly verypxactly copied by Papilw rhodope, 
Fabr., and M. agathim by P. thym, Hopff, 
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1884, and the other farther to the north-east, a little south of the 
junotion of the Chobe and Zambesi Rivers, in 1889. This is not 
D variation in the direction of the closely-allied southern form, 
P. brw’daa, Feld., in which the basal red in question is usually much 
duller and sometimes obsolescent. 

131. PAPILIO CORINNEUS, Bertol. 
Papilzo corinwus, Bertol. Mem. Acad. Sci. Bologna, 1849, p. 9, 

Five examples-a male from Umtali, two females from Christ- 

132. PAPILIO DIMOLEUS, Linn. 
Papilio demoleus, Linn. Mus. Lud. Ulr. Reg. p. 214. n. 33 (1764). 
Eight specimens from Christmas Pass, and two from Mineni 

Valley. A rather worn female among the former has all the yellow 
spots deeper and duller in tint than usual, presenting some 
approach to the specimens sometimes met with in which these 
markings are of dull ochry-reddish. (See 5.-Afr. Butt. iii. p. 227, 
footnote.) 

t. i. figs. 1-3 I. 

mas Pass, and a male and female from Mineni Valley. 

133. P A P ~ I O  OPHIDICEPHALUS, Oberth. 
Papilio ophidioephalw, Oberth. atudes d’Ent. iii. p. 13 (1878). 
The solitary example of this fine Papilio is a female taken at 

Christmas Pass on 29th February. Unfortunately it is very much 
worn and broken, but it displays a remarkable aberration in the 
form of the common transverse yellow band, which in the fore wing 
is not ouly continuous and non-macular throughout but a t  its 
superior extremity is narrower than usual and farther from apex, 
its inner edge being immediately beyond (instead of some little 
distance from) the end of the discoidal cell ’ ; the oblique marking 
crossing the cell near its termination it also greatly enlarged and 
very broad inferiorly. I n  the hind wings the band is wider than 
usual in the left wing, and very much wider in the right one. 

Mr. Selous saw two specimens only. 

134. PAPILIO L Y ~ U S ,  Doubl. 
d . Papilio nirew, Cram. (nec Linn.) Pap. Exot. iv. pl. ccclxxviii. 

Papilio lyczu.8, Doubl. LLAnn. Nat. Hist. xvi. p. 178 (1845)”; 

Pourteen males and two females from Christmas Pass, and two 
The pagination and number of the plate are those of the separate co iea 

of the memoir ; but, from Butler’s quotation of “ p. 183, t. 9”  for Deidepgiia 
ranzami (a moth described and 5gured on 19, t. I), these appear not to be 
those of the original publication. Butler tigo gives the date of publication 88 
1860: the memoir is dated aa read on ‘‘ 26th January, 1849.” 

* It is noteworthy that this costal incurvation is characteristic of the closely 
allied P. menesthem, Drur , from West Africa, in which, however, the band is 
vary narrow and composedlof completely separated spots in the upper paFts a8 
well a6 in the rest. 

figs. F, G (1762). 

Gen. D. Lep. i. p. 13. n. 98 (1846). 
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males from Mineni Valley. The latter and three others from 
Christmas Pass are the only males that exhibit to a slight extent 
the shining-greyish underside clouding, that characteristic feature 
of P. lyceus being a,bsent in the rest, The other distinguishing 
features of P. Zylreus, as distinct from the West-African P. nireus,  
are, however, well expressed. 

135. PAPILIO CENEA, Stoll. 
9 .  Papilio cenea, Btoll, Suppl. Cram. Pap. Exot. p. 134, pl. 

xxix. figs. 1, 1 A (1791). 
d . Pffipilio brutus, Bodt. (pars) Encycl. MQth. ix. p. 69. n. 122 

(1819). 
8. Pupilio merope, Doubl. (pars) Ben. D. Lep. i. p. 13. n. 92 

(1 846). 
0 .  Papilio trophonius, Westw. ‘LAnn. Nat. Hist. ix. p. 38, 

(1842)”; and Arcan. Ent. i. pl. 39. figs. 1, 2 (1845). 
Twenty-four males and six females from Christmas Pass, all taken 

during February. The former without exception have a contin- 
uous broad or very broad discal black transverse band in the hind 
wings, but in four of them there is almost an interruption of the 
band between the 2nd subcostal and radial nervules. The tail 
of the hind wing is very variable in width and in the exteut to 
which it is spatulate ; in most examples it is black for three-fourths 
of its length, but in others for about two-thirds and in one for 
barely half. One specimen presents the very nnusual feature of 
two small spots of the ground-colour in the black border of the 
fore wings between the 1st radial and 3rd median nervules. This 
strongly marked form of the male has (with the black-and-white 
southern form of the female so near the female of P, merope from 
West Africa named hippocoon by Fabricius) been named P, tibullus 
by Mr. Kirby. There is no doubt that it is characteristic of East 
and South-east Africa, prevailing along the coast from Natal t o  
Zanzibar j but i t  occtirs along with other less heavily-banded males 
both in Trans-Kei territory and the eastern districts of Cape Colony. 

The females consist of two near the typical P. cenen, Stoll, bu t  
having the markings enlarged precisely as in the two examples 
from Delagoa Bay which I have recorded in S.-Afr. Butt;. iii. 
p. 249, e ; and four of the black-and-white form near the hippocoon 
Q of P. merope above referred to, 

136. PAPILIO ECXERIOIDES, Trim. 
Papilio echerioides, Trim. Trans. Ent. SOC. Lond. 1868, p. 72 

n. 2, pl. vi. figs. 1, 2. 
Two specimens from Christmas Pass, a male taken on 19th Febru- 

5ry and a female on the 20th. The male differs from the southern 
type-form in having the common transverse band rather narrower 
and with the component spots more widely separated in the fore 
wings and narrower on costa in the hind wings ; this band is also 
almost pure white instead of decidedly yellowish white, as are be- 
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sides the hind-marginal spots (smaller than in typical echerioides) 
of the hind wings. The female differs similarly from the  typical 
female as regards the size of the spots just mentioned, and the 
large ochre-yellow marking on the upperside of the hind wings is 
less of a patch and more of a band, being slightly wider near costa 
and considerably wider on inner margin than in typical echerioides. 

The points of difference here noted in the male are in the direc- 
tion of the allied larger species P. zoroastres, Druce (Ent. M. Mag. 
xiv. p, 226, 18i8, d) ,  from Fernando Po. I have not seen this 
Butterfly ; but from a comparison of Mr. Druce’s description with 
that of P. jnclcsoni, E. M. Bharpe (Proc. Zool. SOC. 1891, p. 188), 
and with the figure of the latter (op. cit. pl. xvii. fig. l ) ,  I think 
there can be little doubt that the two are identical. P. jacksoni is 
recorded as a native of Kikuyu, British East Africa. 

The range of P. echerioides extends to Zanzibar, M. Ch. Oberthiir 
having figured (Etudes d‘Ent. xiii. p. 10, pl. 2 .  fig. 6,1890) a female 
from b‘Ngourou” in that territory, which differs from more 
southern examples only in having t h e  discocellular spot and sub- 
marginal spots in the fore wings, and the hind-marginal spots in 
the hind mngs, all larger than usual. 

Family H E  s P E R I ID B. 

Genus CYCLOPIDEB, Westw. 
137. CYCLOPIDES METIS, Linn. 
d . PapiZio metis, Linn. Mus. Lud. Ulr. p. 325. n. 143 (1764) ; 

and Syst. Nat. i. 2,  p. 792. n. 245 (1767). 
A single male from Christmas Pass. This is the most northern 

locality from which I have seen au example of this abundant South- 
African species, but Nr. Druce has recorded i t  from Angola, and 
Nynssa is given as the habitat of some specimens in the Hewitclon 
Collection. 

138. CYCLOPIDES WILLEMI (Walhngr.). 
8. Heteroptems willemi, Wallengr. 8v. Vet.-Akad. Handl. 1857- 

Lep. Bhop. Caffr. p. 47. n. 2. 
Two males from Lusika River, captured on 1st April. One of 

these has the spots of the discal series in the fore wings much 
larger than usual on the upperside. 

The first female of this species that I have seen was taken by 
Mr. A. W. Eriksson between the Cunenk River and Ovaquenyama 
Iron Mines in January-February, 1891. This example expands 
1 in. 3 hi., and differs from the male in  having the spots of the 
fore wing on the upperside larger and of a clearer and more 
decided yellow, especially those of the discal series j while on the 
underside the hind wing and apex of the fore wing are of a brighter 
unobscured pale yellow, with fine and more sharply-defined black 
neuration, and in the fore wing tho spots of the discal series, 
though smaller, are &B complete as on the upperside, the 4th and 
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5th spots being confluent with two of the hind-marginal series, 
but the 6th quite separate. Another distinctive character of the 
female is that the cilia are pale yellow, instead of dark brown, on 
both upperside and underside. 

139. CYULOPIDJZS MINBNI ,  n. sp. (Plate VI. fig. 16.) 
Exp. al. 1 in. 2g lin. 
Fwc~us;  fore wing with two discocellular and a serpentine series 

of eight discul m u l l  but well-de$ned transparent spots. Fore wing : 
discocellular spots terminal, rounded, separate, placed transversely 
one above the other; discal series of spots flexed inwardly just 
below costa, then strongly outwardly to near hind margin, and 
thence directed inwardly to below extremity of cell, so that the spots 
are most irregularly placed-the second being a little before the 
first, the third a little beyond both these, the fourth (between 
radial nervules) not far from hind margin, the fifth almost directly 
below the third, the sixth directly below the second, the seventh 
(rounder and rather larger than the rest) close to and only a little 
beyond the lower discocellular spot, and the eighth (just above 
submedian nervure) directly below the discocellular spots. Cilia 
white, with black nervdar marks. UNDEasIDE.-Hind wing, and 
basiccostal area of fore wing inclding dkcoiclal cell, dull pale yellow. 
Fore wing : spots as on upperside but all larger ; a slight yellowish 
irroration along hind-marginal border. Bind wing : a discal series 
of  seven very conspicuozcs and irregularly disposed white spots irt 
dull fuseous borders, of which the first and seventh are largest 
and before the rest, and the fifth is nearest to hind margin ; two 
moderate-sized fuscous spots-one near base between costal and 
subcostal nervures, the other at  extremity of discoidal cell. Cilia 
as on upperside. 

It is with some doubt that I place this Butterfly in the genus 
CycZopides, as the only specimen, taken in Mineni Valley on 
March 25th, ie not in good condition, and its sex cannot be deter- 
mined. The antenna is rather longer and with a more elongate 
club than in C. metis (Linn.) and C. malgacha (Boisd.), but the 
first subcostal nervuIe in the fore wing runs free to the costal edge, 
and the tibia of the hind leg bears two pairs of spurs as usual. 
I n  genera1 aspect and in the character OE the markings this species 
reminds one of the West-African genus Ceratrichia, and the 
arrangement of the transparent spots in the fore wing is almost 
exactly like that in Pumphila ophiusa (Hewits.), from Old Calabar 
and Qaboon, while the colouring and spotting of the underside of 
the hind wing somewhat resemble those features in P. callicles 
(Hewits.). 

Genus PYRGUS, Westw. 
140. PWGUS VINDEX (Cram.). 
PapiZw &rules, Cram. Pap. Exot. iv. pl. cccliii. figs. G, H 

The only specimen, a male from the Mineni Valley, is of the 
(1781). 
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typical form, and not, as might have been anticipated, of the larger 
form (with paler, larger-spotted underside) prevalent throughout the 
greater part of Eastern South Africa. 

141. PYBGUS DEOMJJS, Pliitz. 
Pyrgus dromus, Pliitz, Mitt. naturw. Ver. Neu-Vorpomm. u. 

A male taken at Umtali on 8th March. 

142. PYRGUS ELMA, Trim? 
Pyrps  e h a ,  Trim. Trans. Ent. Soc. Lond. 3rd ser. i. p. 288 

One example, apparently a female, from Christmas Pass. 

Kiigen, 1884, p. 6. n. 13. 

(1862). 

Genus TEYMBLICUS, Herr.-Schgff. 
143. THYMELICUS WAL~ENGEINII, Trim. 
Thymelicus wallengrenii, Trim. Trans. Ent. SOC. Lond. 1883, 

p. 361 ; and 9.-Afr. Butt. iii. p. 304. n. 341, pl. xi. fig. 7 [ $! ] 
(1889). 

Three specimens from Mineni Valley, taken from 9th to 22nd 
March. This species was hitherto known to me from Xatal and 
Zululand only. 

144. THYMDLICUS CAPBNAS (Hewits.). 
Cyclopides capenas, Hewits. Descr. New 8p. Hesp. ii. p. 43. 

n. 7(lSSS); and Exot. Butt. v. p. 111, pl. 59. figs. 2 , 3  [ d ]  (1874). 
Var. Cyclopides clerbiot?, Hewits. Ann. & Mag. Nat. Hist. (4) 

XX. p. 327 (1877). 
A male from Chribtmas Pass, taken on 6th February, and four 

males and a female from Mineni Valley, taken from 8th to 14th 
March. All these examples belong to the form without yellow 
neuration on apical half of the hind margin on the upperside, so 
agreeing with the description of C. derbice, Hewits. I n  one male 
the upperside spots are much reduced in size and of duller yellow. 
The female has the upperside of a less dark brown and its spots 
larger. 

This Butterfly was originally described from Zambesi specimens, 
and the Tar. derbice from examples taken on Lake Nyassa by Messrs. 
Thelwall and Simons. It is distinguishable from its near ally the 
South-African T. macomo, Trim., by its darker upperside, with 

1 The Butterfly from Togoland, N. West-Tropical Africa, referred to 
P. elma by Karsch (Berl. ent. Zeitwhr. xxxviii. p. 245, n. 177, 1893), appears 
from the figure (pl. vi. fi .12) to be of a distinct species. This figure shows the 
upperside of a more uniform dark tint, with more inclination to a rufous tone ; 
the median vitreous spots in the fore wings are larger and whiter, and the 
median white bar of the hind wings is prolonged superiorly almost to the costa 
and is acuminate at  its inferior extremity. On the underside the colouring is 
mnch darker and has a reddish tinge ; in the fore wings thesubmarginal whitish 
streak is wanting, and in the hind wings the median white stripe is more 
irregular and the inner mnrginal border is pale brown instead of whitish. 
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smaller (and in hind wings differently disposed) spots ; and on 
the underside by the greatly reduced and broken-up apical yellow 
in the fore wings, and larger and more numerous black spots and 
black (instead of yellow) inner-marginal fold in the hind wings. 

Genus PAMPHILA, Fabr. 
145. PAMPHILA MOEANTII, Trim. 
9.  Paniphila morantii, Trim. Trans. Ent. SOC. Lond. 1873, 

p. 112; and $, S.-Afr. Butt. iii. p. 311, pl. 12. fig. 3 (1889). 
A single male, captured in Mineni Valley on 8th March, belongs 

to the Tariation P. runoha, Westw., in which the underside colour- 
ing is yellow-ochreous, without ferruginous tinge. 

146. PAMPHILA HARONA, Westw. 
P a m p k i b  harona, Westw., App. Oates’s Matabele-land, p. 353. 

n. 75 (1881). 
The six males in the collection (two from Umtali River, 28th 

February, and four from Mineni Valley, 7th to 25th March) differ 
from Westmood’s description (and from two examples agreeing 
with this which were taken by Mr. 8elous in 1883-84 in some 
part of the South-Tropical tract not recorded) in the following 
particulars, viz. :--larger size j better development of the dark 
markings of its upperside (especially of the lower basal and disco- 
cellular markings of the fore wings, and the hind-marginal border 
of the hind wings), tbe bwo Unfcali specimens and one of those 
from the Mineni Valley having them more strongly developed 
than the rest ; and more or less reddish-tinged underside of the 
hind wings and apex of the fore wings, with a greater or less 
tendency to inter-nervuler creamy longitudinal stripes. This pale 
striping is least apparent in a specimen from Mineni Valley which 
on the upperside is nearest to the type-form ; it is better indicated 
in those already mentioned as most strongly dark-marked on the 
upperside; and in two Mineni Valley examples, which present 
intermediate upperside markings, it is strikingly pronouuced. 

The specimens on which this species was founded are recorded 
(t. c.) as taken by the late Mr. F. Oates near the Victoria Falls of 
the Zambesi, in January. 

Mr. Selous notes this Butterfly as being rather numerous, very 
swift in flight, but frequently settling in bushes, or drinking at  
the water’s edge. 

147. PAMPHILA ZIMBAZO, n. sp. (Plate VI. fig. 17, Q.) 
Allied to P. hnrona and to P. morantii. 
Exp. al. ( 8) 1 in. 1-2 En. ; ( Q ) 1 in. 1&-2$ lin. 
8 . Blackish-brown, with in each wing an  ochre-yellow transverse 

discal band, long and irregular in fore wing, short arul regular i.n 
hind wing. Fore wing : basal halE of costa broadly clouded with 
ochre-yellow j discal band of moderate width, beginning well 
beyond middle just below costa, elbowed outwardly and narrowed 
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on radial nervules, thence widening and slanting inwardly as far 
as submedian nervure; a t  median nervure, on each side of its 
second nervule, a good-sized terminal discocellular ochre-yellow 
spot, subquadrate, is completely confluent with inner edge of diseal 
band j below submedian nervure a verg pale yellowish longitudinal 
streak from base meets termination of discal band. Hind wing : 
discal band obliquely-transverse, broad, indented irregularly on 
both edges, beginning abruptly on 2nd subcostal nervule with its 
outer edge very near hind margin, and ending above submedian 
nerviire not far beyond middle j a longitudinal yellowish ray from 
base to hind margin, below submedian nervure, set with yellowish 
hairs j in discoidal cell a sparse clothing of yellowish hairs. Cilia 
broad, ochre-yellow, tinged with ferruginous in fore wing. 
UNDBRSIDE.-&&d wing and apical hind-marginal bor&r of fore 
wing dull pale ochre-yellow with a tinge of olivaceous browla ; the 
f m r  with a submarginal series of more or less redclish spots with 
dark edges. Fore wing : ground-colour pale ochre-yellow, fading 
into dull creamy towards inner margin j from base a broad black 
longitudinal stripe, traversed by median nervure and a small part of 
its first nervule, abruptlg truncate before middle; at a little distance 
beyond termination of this stripe, and immediately beyond extre- 
mity of discoidal cell, an equally conspicuous wedge-shaped black 
marking narrowed outwardly, between first radial and 3rd median 
nerrules j upper part of discal band of upperside indicated by thin 
interrupted fuscous edging lines, of which the long outer series 
defines the inner edge of the hind-marginal border as far as the 
2nd median nervule, beneath which i t  abruptly expands into a 
broad fuscous or black marking extending to hind margin aid 
(diffusedly) to posterior angle. Hind wing : submarginal series 
consisting of five spots, of which the first, between costal nervure 
and 1st subcostal nervule, is remote from the rest, which lie con- 
tiguously in an almost straight line between 2nd subcostal nervule 
and submedian nervure ; these spots vary in their distinctness of 
tint from that of the ground-colour, are elongate-ovate, and are 
foscous-edged both internally and externally without being com- 
pletely ringed ; a similar spot at extremity of cell, a less distinct 
one immediately below it, and a small snbbasal fuscouv spot 
between costal and subcostal nervures; at extremity of inner mar- 
ginal fold, close to anal angle, a darker cloud, faint in two examples, 
but in the other two fuscous and conspicuous. 

9 . Like male, but with the discal bends broader. UXDZIWIDK- 
Xather paler, with the black markings of the fore wing not so 
strongly developed. 

This species most resembles P. morantii, Trim., on the upperside, 
but on the underside of the fore wings exhibits a remarkable like- 
ness to the darker examples of P. harona, Westw., in the black 
markings ; while the underside of the hind wings is altogether 
different from that of either of those species. The only palpus 
(that of a female) remaining shows the 3rd joint to be as in 
P. harona, long, slender, and erect. 
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The four males and four females described were taken in the 
Mineni Valley, from the 7th to the 25th March, settling on bushee 
in a wooded ravine. 

148. PAMPHILA zmo, Trim. 
9 .  Pamphila zeno, Trim. Trans. Ent. SOC. Lond. (3) ii. p. 179 

(1864); and S.-Afr. Butt. iii. p. 313. n. 345, pl. 12. fig. 2 (1889). 
Two males, from Christmas Pass and Revu6 River respectively. 

149. PAMPHILA UHTRALA, n. sp. (Plate VI. fig. 18, 9 .) 
Exp. al. 1 in. 4 En. 
9 .  Dull brown; fore wing with a few trccnsparent whitish spots 

and one semitransparent yellow spot, hind wing with a szc$;sion of 
ochre-yellow f r m  base to a little beyond middle; cilia uniform dull 
whitish-brown. Fore wing : six transparent spots, viz. : two small 
ones in discoidal cell, near its extremity, disposed transversely one 
immediately above the other; two a little beyond and beneath 
these, only separated from each other by the 2nd median nerviile, 
of which the upper is small and triangular and the lower large and 
quadrate ; and two near costa, midway between discocellular spots 
and apex, only separated from each other by the 5th subcostal 
nervule, of which the upper is minute and subquadrate and the 
lower small and wedge-shaped j immediately above submedian 
nervure, about middle, a pale dull-yellow wedge-shaped spot, 
smaller than the largest of the transparent spots, with its narrow 
end baseward; from base to before middle a faint suffusion of 
ochre-yellow. Hind wing : without markings ; ochre-yellow suffu- 
sion from base fading away beyond middle and not extending to 
costa. UNDmsIDE.-Hind wing and apical area of fore wing rather 
bright yellow, varied with dull ferruyinous. Fore wing : transparent 
spots with a fuscous edging; field of wing fuscous-grey; costa 
narrowly and hind margin more widely bordered with pale dull 
reddish; a large subapical costal patch of yellow, begingng at 
extremity of discoidal cell and outwardly bounded by an oblique 
ferruginous streak from apex to 3rd median nervule; a hind- 
marginal series of small indistinct internervular brown spots ; 
inner margin dingy-whitish. Hind wing : from apex to submedian 
nervure an oblique ferruginous band, narrowed on 3rd median 
nervule ; hind margin evenly bordered by an even rather narrow 
dull-reddish band, externally brown-spotted as in fore wing, but 
internally edged with ferruginous ; costa diffusedly edged with 
ferruginous ; a minute subbasal ferruginous spot between costal 
and subcostal nervules ; an ill-expressed transverse series of three 
very small similar spots before middle; and a small ring-spot 
rather beyond middle, between subcostal nervules. 

Antenna dark brown, with thin whitish rings marking the joints, 
and with outer third of club white. Palpi (except terminal joint) 
clothed with brown hair above and very deusely with yellow hair 
beneath, 

This Hesperid, though of .small she, resembles in structure the 
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group of large species represented by P. erinn?ys and P. dysmephila, 
Trim., especially in its robust body, rather slender legs, and long 
antenna with elongate but thick club (the tip of which is acute 
and curved but not hooked) ; the terminal joint of the palpi is 
short, very slender, acuminate, and pilose. 

As regards colouring and marking, P. chirala on the upperside 
resembles P. malchus and P. gillias (Mab.), from Madagascar, but 
has an entirely different underside, much recalling that of the 
North-American group represented by P. zabulon, Boisd. & Le C.,  
P. peckius, Kirb., and P. mystic (Scudd.), though unlike in the 
oblique disposition of the ferruginous stripes. 

The only example was taken in Mineni Valley on 13th March. 

150. PAMPHILA MORITILI (Wallengr.). 
Q . Hesperia moritili, Wallengr. Sv. Vet.-Aliad. Handl. 1857- 

d 0 .  Panvphila moritizi, Trim. 8.-Afr. Butt. iii. p. 319. n. 349, 

Three examples captured in the Mineni Valley, during March- 

151. PAMPHILA BOBBONICA (Boisd.). 
LTesyeria borbonica, Boisd. Fame Ent. Madag. etc. p. 65. n. 3, 

pl. 9. figs. 5, 6 (1833). 
Pamphila borbonica, Mab. in Grandid. W a g .  etc., Lepid. i. 

p. 360, pl. Iv. figs. 6, 6 a (1885-86). 
The only example, a male from Christmas Pass, agrees with Natal 

specimens in possessing a small subterminal vitreous spot in the 
discoidal cell which is wanting in the type-form. 

Lep. Rhop. Cafb. p. 49. n. 4. 

pl. 12. fig. 4 [ d ] (1889). 

two males and a female. 

152. PAMPHILA INCONBPICUA (Bertol.). 
8. Hesperia inconspima, Bertol. Mem. Acad. Sci. Bologna, 

1849-50 (sep. cop.), p. 15, p1. i. figs. 4,5. 
Q . Heperia mohopaani, Wallengr. 1. c. p. 48 (1857). 
d 9.  Pamphila micipa, Trim. Trans. Ent. SOC. Lond. (3) i. 

p. 290 (1862). 
d Q .  Pamphila mohopaani, Trim. Rhop. Afr. Aust. ii. p. 304. 

n. 198 (7866); and S.-Afr. Butt. iii. p. 324. n. 353 (1889). 
Rertoloni’s description and figures are from a single male from 

Inhambane ; there can be no doubt that his species is identical 
with H. mohopaani, Wallengr. 

A single male from Christmas Pass ia  somewhat greyer (less 
greenish yellow) in tint on the underside, and has six spots in the 
discal series of the underside of the hind wings1. 

A male Pwnphda from Khasia Hills, Aeaam, received as “ Chaprapro- 
minens ” from Mr. de Nidville in 1889, is imeparable from the male P. incon- 
spicua. I have already (S.-Afr. Butt., iii p. 325) expressed the opinion that 
mhopaffini (= inconqicua) will eventually be recognized as merely a larger 
form of the Oriental P. mathias (Fabr.). 
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153. PAMPHILA RONCILOONIS (Plotz). 
Hesperia roncilyonis, Plotz, Stett. ent. Zeit. 1882, pp. 450-51. 
8 Q . Pamp7cila roncilyonis, Trim. Trans. Ent. SOC. Lond. 

1893, p. 139, pl. viii. fig. 11 [ 81. 
Fourteen examples, three only of which are females, from 

Umtali (l),  Christmas Pass (l), Mineni Valley (4), Lopodai Ri\er 
(l),  and Vunduzi River (7). All these specimens are more or less 
woru, the best being from the last-named locality (5th to 12th 
April). 

The females differ from the Delagoa Bay example described by 
me (1. c. pp. 140-41) in wanting the minute additional transparent 
spot in the fore wings between the 5th subcostal and upper radial 
nervules ; and the largest and freshest of them also is nearer to the 
male in. the fulvous-ochreous violaceous-glossed hind wings aud 
apex of fore wings on the underside. 

Mr. Selous notes this species as chiefly observed on flowers- 
especially on the tall spikes of blue flowers above mentioned as 
attracting so many Lyccenidm. One specimen was captured while 
drinking at the water’s edge. 

154. PAMPHILA HOTTENTOTA (Latr.). 
8. Hfsperia hattentotn, Latr. Encycl. MBth. ix. p. 777. n. 133 

8 2 .  Hesperia zcttersfedti, Wahngr. 1. c. p. 49. n. 3 (1857). 
d 4. Paniphilu hottentotu, Trim. S.-Afr. Butt. iii. p. 311. 

n. 346, pl. 11. figs. 8,8 rc (1889). 
Two specimens from Christmas Pass, two from the Mineni Valley, 

and one specimen from the Vunduzi Ril er, all (S males, 2 females) 
belonging to the var. zeticrsteclti, so widely spread over all Eastern 
South Africa. 

Genus ANCYLOXYPHA, Feld. 

(1822). 

155. ANCYLOXYPHA MACKENIT (Trim.). 
8. Pamphi7a? mccckenii, Trim. Trans. Ent. Soo. Lond. 1868, 

p. 95, pl. vi. fig. 8. 
8 2 .  Aizcyloxypha mackenii, Trim. S.-Afi*. Butt. iii. p. 331. 

n. 357 (1889). 
Three males from Christmm Pass (16th to 23rd February), and 

a male and a feiuale from the Mineni Valley (6th and 8th March). 

. Pumphila philander, Hopff. (‘ Monatsb. Akad. Wissensch. 
Berl. 1855, p. 643 ” ; and Peters’ Reise n. Mossanib., Ins. p. 416, 
t. xxvii. figs. 1, 2 (1862). 
8 9 .  Ancyloxypha philander, Trim. 8.-Afr. Butt. iii. p. 333. 

n. 358 (1889). 
Fivespecimeus: 2 males and2 females from theMineniValley(6th 

and 7th March) and a female from the VunduiRiver (5th April). 
All have the lowest spot of tbe discal series of the fore wing on 

156. ANCTLOXIPEA PHILANDBR (Hopff.). 
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the upperside smaller and much more widely apart from the spot 
immediately above it than in Hopffer’s figure of the male from 
Querimbe; both the males have the white median bar on the 
upperside of the hind wings considerably narrower, but this marking 
is in the females about m wide as Hopffer figures it in the male. 
On the underside the dark anal angular and lower discal patch is 
larger in both sexes, extending to hind-marginal edge except just 
about extremity of submedian nervure. 

Two females frc& Delagoa Bay, collected by the Rev. H. Junod 
in 1891, present this laat-named character, and agree in other 
respects with the single example from the same locality noted by 
me Zoa. cit. p. 333 ’. 

Mr. Selous notes this Butterfly as very rapid in flight, but 
frequently settling in bushes in shady spots. 

Genus PTERYGOSPIDEA, Wallengr. 
157. PTFIBYBOSPIDEA DJBLBLB, Wallenqr. 
d . Pterygospiden clj~el~~lce, Wallengr. 1. c. p. 54. n. 5 (1857). 
8 2.  Yderygospidecc d j a l ~ e k ~ ,  Trim. S.-Afr. Butt. iii. p. 354. 

n. 368, pl. xii. fig. 7 [ 9 3 (1889). 
Eight specimens, two of which are females, from the Mineni 

Valley (5th to 16th March) agree with the Transvaal male noted 
by me, 2. c. p. 355, in their larger size and darker underside colouring, 
only the females having the rufous tolerably developed. 

158. PTERYGOSPIDEA MOTOZI, Wallengr? 
Pterygospiclecc motozi, Wallengr. 1. c. p. 53 (1857). 
Nisoniades motozi, Trim. Rhop. Afr. Aust. ii. p. 313. n. 206, 

pl. 6. fig. 3 (1866). 
Four males and a female from the Mineni Valley (7th to 12th 

March), and a male from Vundnzi Biver (12th April). 
When I described this species in 8.-Afr. Butt. iii. p. 357, I 

had noted females only of the typical pattern, and associated with 
them males taken in the same locality which differed chiefly in 
the much smaller vitreous spots of the fore wings, the want of the 
discocellular vitreous spot in the hind wings, and the possession 
of a more or less well-defined darker fascia in the fore wings. I 
have since obtained both sexes of both forms, and can rectify 

Specimens from the Ogov6 Valley, Equatorial West Africa, are considerably 
smaller ; the spots on the upperside of the fore wings are redured in size-the 
lowest spot especially being very small and sublinear ; the median bar on the 
upperside of the hind wings is, on the contrary, much broader in its upper 
portion ; while on the underside of the hind wings the dark lower-discal patch 
is more reduced than in the figure of the Querimbe type and stops ahort at  Borne 
little distanoe before the hind maT ’n. 

The Butterfly from Bismarcfburg, Togoland, figured by Rarsch (Berl. 
ent. Zeitachr. xgxviii. ~ 1 .  . vi. fig. 11, 1893) as doubtfully the male of P. mtozi ,  
appears to be quite s h c t ,  being very much smaller, with differently-shaped 
trwsparent Spots (and 5 or 6 minute additional ones) in the fore wings, and 
having the underside of the hind wings brown with fuscous markings and 
without any of the characteristic yellow colouring. 



80 MR. B. TRIMEN ON BUTTERFLIES PROM [Jan. 16, 

the mistake as regards motozi by stating that the male differs 
scarcely at  all from the female except in being darker on the upper- 
side, and having smaller and more separate yellow markings on the 
underside. 

159. PTNRYGOSPIDEA BALNNUS (Fabr.). 
Hesperin qalenus, Fabr. Ent. 8yst. iii. 1, p. 350. n. 332 (1793) ; 

Plesioneura yalenzcs, Staud. Exot. Schmett. i. t. 100 (1888)’. 
Three examples &om Christmas Pass, captured respectively on 

15th, 17th, and 27th February. They are rather larger than the 
West-African specimens that I have seen, expanding 1 in. 6$ to 
74 lin., and the discocellular fulvous-yellow spot ou the upperside 
of the hind wings is absent in two of the specimens and only just 
indicated in the third ; on the underside this spot is faintly marked, 
and the other yellow spots (apart from the large discal hind- 
marginal patch) are also very much reduced and in two examples 
obsolescent. On both surfaces the large fulvoua-yellow patch of 
the hind wings differs in each specimen bohh as to shape and size. 

I have found this species recorded from numerous localities 
along the West Coast, from Assinie (in about 5’ N. lat., and 3’ 
W. long.) as far to the sonth as Angola; but Mr. Selous’N 
captures give the first instance known to me of its occurrence in  
East Africa-unless Shoa in Abyssinia be one (see C. Oherthiir, 
Ann. Mus. Civ. (;leuova, xv. p. 733, 1883). Mr. Selous describes 
the Butterfly as scarce; he found it settling on low bushes in 
shady places and 80 alert as to be caught with difficulty. 

Latr.’Encycl. MQtb. ix. p. 773. n. 124 (1823). 

160. PTERYGOSPIDEA PLESU~ (Fabr.) ’. 
PcyiEo $ems, Pabr. ‘‘ Yp. In#. ii. p. 135. n. 621 * (1781) ; Ent. 

Syst. iii. 1, p. 328. n. 286 (1793). 
PapiZio ~p7iioit, Drury, Ill. Nat. Hist. iii. pl. xvii. figs. 1, 2 

(1782). 
The eight examples from Christmas Pass and one of the two 

examples from the Mineni Valley are remarkable for tbe complete 
and unvarying development of the entire discal wries of black or 
brownish-hlack spots on the underside of the hind wings,-a series 
sovariable in Natal speciniens that it is by no means uncommon 

Pardaleoda fulgem, Mabille (Bull. SOC. 2001. France, 1877, p. 236), from 
the detailed description given, does not seem to be separable from Pt. gnlenzle. 

* In  PI.-Afr. Butt. iii. p. 365, I explained how from M. Mabille’s description 
(Ann. Sor. Ent. Fr. (5) vi. p. n2. n. 21, 1876) I was dis osed to consider that 

speoies from P.jZems. Having since been favoured by M. Mabille with two 
males of his T. inszdarzs, I have, however, come to the  conclusion that the 
Malagasy Butterfly may be held distinct from the Continental species, as 
besides the smaller size and the straighter hind margin of the hind wings 
(which M. Mabille points out in vol. i. p. 354 of the Lepidoptera in Orandi- 
dier’s ‘Madagascar, kc.’), I find tlmt on the undersiilt? of the hind wings 
there is a very much broader and complete hind-marginal brown border from 
the radial nervule as far as the submedian uervure. 

Tagiades issulavis, Mab., from Madagascar, was probab P y not separable as a 
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to  find two, three, four, or all five spots wanting or but faintly 
indicated. I n  the exception from the Mineni Valley, four of these 
spots are reduced to mere dots and the fifth is wanting altogether. 

Genus HESPERIA, Eabr. 
161. H ~ S P ~ R L A  FOBENTAN (Cram.). 
Papilio forestan, Cram. Pap. Exot. iv. t. cccxci. figs. E,F (1782). 
One specimen from Christmas Pass (27th February) and another 

from the Mineni Valley (27th March). 

162. HDSPNRIA UNIUOLOB (Mab.). 
Lmene micolor, Mab. Ann. SOC. Ent. Fr. (5 )  vii. p. xxxix. n. 47 

(1887); Bull. SOC. Zool. Fr. 1877, p. 230. 
Two examples: a male, in good order, captured at  Christmas 

Pass on the 20th February, and an apparent female, very much 
damaged, near the Vunduzi River on 12th April. 

The few specimens of this singularly dull-tinted species that 
have come under my notice were from Delagoa Bay and from 
Durban, Nat.al. Mabille's descriptions were from Congo examples. 

Genus ABANICIB, Hopff. 
163. A B ~ I I S  ZAMBESINA (Westw.). 
6. Hespericc (Oxynetra) zai)ibesina, Westw. Thes. Ent. Oxon. 

p. 183, pl. xxxiv. fig. 9 (1874). 
Eight males : seven from Mineni Valley (13th to 29th March), 

and one from Vunduzi River (6th April). 
This beautiful Hesperid is noted as not numerous, and always 

in open country ; it was mostly captured while drinking at the 
water's edge, but some were found on the tall spikes of blue 
flowers already mentioned as the haunt of several Lycmnidcz and 
Hesperiidce. 

I have not yet seen the female of this species, which is still rare 
in collections. 

I n  addition to the species above mentioned, there are two forms 
of Mycalesis which I cannot with certainty refer to any described 
species without comparison with the types, but which 1 believe to 
be assignable to the species hereunder named. 

164. ? MYCALESIS CAMPA, Karsch. 
6. Mycnlosis campa, Karsch, Bed. 0nt. Zeitschr. xxxi. p. 206, 

t. v. fig. 4 (1893). 
This species belongs to the snJitza group, but is distinguished 

by the rather acute angulation of the common pale postmedian 
transverse streak of the underside in both fore and hind wings on 
the 3rd median nervule. 

Two examples taken by Mr, Selous in Christmas Pass on 16th 
PROG. ZOOL. Soc.-1894, No. VI. 6 
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February agree very well with Karsch‘s description of the male 
from BiRmarckburg, Togoland, in Northern West-Tropical Africa, 
but have the angulation in question less pronounced (in one 
example very much less pronoiinced in the fore wing than is 
shown in the figure quoted), and also present a considerable acute 
dentation throughout, in both fore and hind wings, of the inner 
submarginal dark line. In  these characters the Manica examples 
are nearer to M .  saftza, but differ more than the figure of M. 
campa does from the same species in having the 4th ocellus of the 
series in the hind wings very much smaller than (instead of nearly 
as large as) the fifth I. 

165. ? MYCAI~ESIS EXA, Hewits. 
Mycatesis ena, Hewits. Ent. M. Mag. xiv. p. 10’7 (1877). 
A single male from Christmas Pass, captured on 20th February, 

appears to me to agree with Hewitson‘s clescription of this Lake 
Nyassn species, the postmedian common transverse streak having 
the “undulated” form specified as far 8s the hind wings are 
concerned ; but the brief diagnosis is too vague and of too general 
an ap lication to  enable any satisfactory identification to be 
arrive $ at. 

EXPLANATION OR THE PLATES. 

PLATE 1V. 
1. Phpcsiaeura pioite, Godm., 6, p. 20. 
2. Mdanitis libya, Dist.. 8, p. 22. 

3, 3n.  Acrm asema, Hewits., 6 9 ,  p. 24. 
4. Acr@a ncritffi, Hewits., vur., p. 26. 
5.  precis^ siinin, Wallcngr., $, p. 33. 

Fig. 

PLATE V. 
Pig. 6.  Cluci.a+cs Zasti, H. B. 8mith, Q, p. 3‘3. 

7. Chamzes achenzenes, Feld., 9 ,  p. 41. 
Y. Chnrazcs giideriaiicc, Dewitz, Q , p. 42. 

PLATE VI. 
Fig. ‘3. Chmrmcs manica, n. sp., 9 ,  p. 43. 

10. Charams selousi, n. sp., $, p. 45. 
11. Lycma exclusa, n. sp., d ,  p. 47. 
12. Lucmesthes lunulata, n. sp., $, p. 51. 
13. Cbysoychia wueata, n. sp., $, p. 55. 
14. Durbaniapuellaris, n. ap., 9 ,  p. 59. 
15. A b n a  n msa, Hewits., Q; p. 61. 
16. Cyclopi& mimeni, n. ap., p. 72. 
17. Pamphila zint6az0, n. sp., Q ,  p. 74. 
18. Pamphila chirala, n. sp., Q, p. 76. 

____ _ _  __I_. __ -___ - -_____ 

I hare 1% note refwring to it Zdrnbevi specimen in the Oxford University 
Dfuaenm iu 1867, which weins to agwc with tlie Mpnica. examples here recorded. 
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3. Remarks on an  African Monkey, Cemopithecus wo@. 
By A. B .  MBYER. 

[Received November 21,1893.1 

(Plate VII.) 
I n  ‘Notes from the Leyden Museum’ (vol. xiii. pp. 63-64, 

December 1890) I gave a preliminary description of this new 
Monkey from Inner Africa (though the exact locality is not known), 
after a living specimen in the Dresden Zoological Garden. At 
the same time I expressed my intention of giving fuller particulars 
after the animal’s death, since it is impossible to be perfect in 
details when noting down the characters of a living Monkey 
constantly leaping from one end of its case to the other. The 
animaI having died in October 1891, I now offer the subjoined 
description, illustrated by a figure, of this remarkably fine species, 
and add some notes on its skeleton. I n  the valuable and cornplebe 
list of the genus Cercopithecus recently publidied by Dr. P.L. Sclater 
(P. 8. S. 1893, pp. 243 & 441), the 31 kuowu species sre divided 
into 6 sections, and if one does not wish to create a new section 
for C. wo@, it could be placed in Section C (Erythronoti : above 
rufous, beneath white), or in Section E (Auriculati : ears with long 
tdts), though it does not exactly agree with either. 

The following is a description of the specimen :-General colour 
of the upper surface dark slate-grey, passing into blue-grey on the 
sides, each hair with two or three pale rings and tipped with black ; 
the hair-rings from the crown downwards form a dorsal stripe 
4 em. broad, tapering off to a point towards the tail, olive-yellowish 
from the crown to  the middle of the back, most vivid on the crown, 
brown-yellow towards the tail; the hair-rings on the sides are 
pearl-grey, on the basal half of tail above ash-grey, the tips of 
the hairs black, on basal half of tail below whitish ; the lengthened 
hairs of the sides of the body orange-yellow ; nose and bare skin 
of face blackish grey; upper lip as far as nose?and bare parts of 
under-lip flesh-colour ; iris red-brown ; the diadem-like stripe 
across forehead, extending more narpowly to the ears, yellowish 
white, each hair black at the tip ; eyebrows black ; the hairs of 
the ears bright red-brown ; temples and space in .front of ears 
black, the long hairs of the whiskers washed with the same colour ; 
the hair-rings of the whiskers, which tend to a lemon-yellow colour, 
are very broad in front, so that these hairs appear almost uniform 
yellow ; chin, sides of neck, inner sides of arms, breast, belly, and 
inner sides of legs white, the hairs of the belly with faint orange- 
yellow tips; shoulders and upper arms black, with pearl-grey 
hair-rings ; outer side of lower arms uniform glossy deep black, 
between this and the white inner side [t narrow ochre-coloured 
stripe running down to the underside of the hands ; hairs on hands 
and feet above black, becoming thinner on the fingers; akin of 
hands and feet blackish grey ; outer side of legs bright red-brown, 

6* 
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passing into orange towards the white inner side (the difference 
between the red-brown and the orange being due to the circum- 
stance that in the formar case the bases of the hairs are ash-grey, 
in the latter white). The colour of the legs after Ridgway 
(Nomencl. Col.) is tawny (pl. v. fig. 1) with a washof Chineseorange 
(pl. Vii. fig. 15). 

Length of body 46 em., tail ca. 60, height at shoulder ca. 32, 
height at hip ca. 35 cin. 

The appearance of the cranial sutures, the teeth, and the bones 
prove that the animal is not an old one, though it appears to have 
attained its full size. As it  was brought over from Africa in the 
year 1887 and died in 1891, it was at least five years old. 

Shll.--Line from root of nose to upper jaw rather straight in 
profile, basis only of the nasal opening elevated ; angle with the 
line of forehead about 30 degrees. Nasal opening elongated 
(7 x 16 mm.). Orbits round, projecting at their inner upper angle. 

Greatest length (gnathion to  occiput) 91 mm. ; basal length 
(basion to gnathion) 64.2 ; greatest (zygomatic) breadth 81.2 ; 
breadth of orbit 20.7 ; height of orbit 22.3 ; interorbital breadth 4.4; 
intertemporal constriction 42.2 ; brain-case-length 70.4, breadth 
53.1, height (basilar suture to bregma) 48.9 ; combined length of 
upper premolars and molars 224, of molars only 15.8 ; length of 
palate 33.9, breadth at inside of m2 17.1 ; free length of canine 
15.7. 

Length of pelvis 106, breadth (i2.) 61; length of vertebral 
column ca. 290; length of tail ca. 540 ; humerus 116, ulna 125, 
radius 135, manus 96, femur 145, tibia 150, fibula 143, pes 140. 

4. Report on the Collection of Reptiles and Fishes made by 
Dr. J. W. Gregory during his Expedition to  Mount 
Kenia. By Dr. A. GUNTHER, Keeper of the Zoological 
Department, British Muscum. 

[Received January 12,1894.1 

(Plates VIII.-XI.) 

Considering the difficulties Dr. Gregory had to overcome in 
attending unaided to t,he various duties of a scientific traveller, 
and the fact that the formation of zoological collections was but 
a secondary object of his expedition, we may be very well satisfied 
with the series of Reptiles and Fishes which he was able to bring 
home. 

The Reptiles are referable to 38 species, the majority being well- 
known forms of the Central East-African Fauna, but they never- 
theless form a valuable contribution to our knowledge of the range 
of the several species, inasmuch as the collector took great care in 
noting the localities where the specimens were obtained; and 
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these will be fully explained in his forthcoming itinerary of ‘his 
ex edition’. Besides, he discovered two new forms, one of the 

Geckoids. Several of the species had been previously known from 
one or two other localities only: the Egyptian Dipsas obtusa hasl 
been discovered by him to extend southwards to the Equator, and 
the West-African BemidcfictyZus brookii proves to be one of those 
which extend right across the Continent. This is also the case 
with Demophis thom#ewis, one of the seven Batrachians collected 
by Dr. Gregory. 

SO far as we know at present, some of the genera of Fishes 
inhabiting Tropical Africa, like Chromis and Barbus, preponderate 
over the others it9 regards the number of species. Not only are 
the various fresh waters inhabited by distinct local forms of the 
genera mentioned, but almost every piece of fresh water harbours 
several species of the same genus. Six out of the thirteen speciecl 
of which specimens have been collected by Dr. Gregory are new, 
and my examination of them has been greatly facilitated by the large 
size of the specimens and the excellent state of their preservation. 

REPTILES. 
On the Kikuyu escarpment south of 

East of Taro, west of Witu. 

30 P ytypic genus Agnmn, and the other a singular new genus of 

1. TESTUDO PARDALIS. 

2. CINYXIS BBLLIANA, Gray. 

3. STERNOTHBRUS SINUATUS, Smith. 

4. PELOMEDWA QALBATA, Schoepff. 

5. HEMIDAOTYLUS MABUIA, Moreau. Ngatana. 

6. HBMIDACTYLUS BROOKII, Gray. 
Hitherto known from various localities on the West Coast. 

Lake Naivasha. 

Upper Athi R. 
Kapte Plains, Ukambani, 

alt. 3300 ft. 

Kibibi Basin. 

BUNOCNIMIS, g. n. Geckot. 
Body and tail covered with small, smooth, imbricate scales. 

Digits and toes free, with the terminal phalanges short and 
clawed, those of the digits being much shorter than those of the 
toes. The Iamellae on the lower side of the fingers and toes are 
mostly undivided, though many have a more or less shallow notch 
in their anterior margin. A complete division takes place only in 
the lamells of the outer toe and in the penultimate lamella of the 
other toes. The hinder part of the legs with large tubercles. 
Praanal pores. Pupil vertical. 

7. BUNOCNEMIS MODESTUS, sp. n. 
Snout rather depressed, moderately long, longer than the 

(Plate VIII.) 

’ Geogr. Journ. vol. iii. (1894). 
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distance between eye and ear-opening and twice as long as the 
eye ; ear-opening smell. Lepidosis of the head granular. Rostra1 
quadrangular, with a median cleft above, and with a pair of small 
shields behind ; nostril pierced between the rostral, post-rostral, 
first Inbial, and two small granular shields ; eight upper and seven 
lower labials ; mental large, pentagonal, with two large chin-shields 
behind. The scales surrounding the body are nearly of the same 
size ; about eighty-six longitudinal series may be counted round 
the middle of the body. Tail conical, with a median series of 
larger scutes below. The fore part of the hind limbs is covered with 
small imbricate scales like the body, whilst the posterior part is 
granular with Iarge subconical tubercles. Similar tubercles, but 
fewer in number and flatter, are seen on the hinder side of the fore- 
arm. Fifteen pores in the praanal series, which extends for Aome 
distance on the thigh. Thumb with six lamella, of which the 
penultimate is deeply notched ; seven lamella under the second, 
eight under the third, and seven under the fourth fingers. Inner 
toe with three Iamells, of which the middle is notched ; second 
toe with four lamelh, the penultimate being divided ; fourth toe 
with six lamella?, the pemltimate being divided ; fifth toe with six 
lamelle, all of which are more or less notched. 

Upper parts uniform brownish, lower whitish. 
Totd length. . . . . . . . . . . . . . . . . . . . . .  78 millim. 
Head . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,, 
Width of head. . . . . . . . . . . . . . . . . . .  8 ,, 
Distance of snout from vent . . . . . . . .  15 ,, 
Tail, partly reproduced . . . . . . . . . . . .  33 ,, 
Fore limb. ....................... 11 ,, 
Hind limb . . . . . . . . . . . . . . . . . . . . . .  15 ,, 

A single specimen was obtained at Ngatann. 

8. LYGODACTTLUS PICTURATUS, Ptrs. Ngatana, TZRVO. 

9. AGAMA DORIB, Blgr. 

10. AGAMA GREGORII, sp. n. 
Allied to Agamn cynnopster. 
Nostril lateral, not tubular, and below the canthus rostralis. 

The anterior of the upper scutes of the head are smooth, but 
the posterior surmounted by a small spine ; occipital not enlarged; 
small, conical spinous scales on the sides of the throat, about the 
ear, and on the neck ; ear larger than the eye-opening. A deep 
fold across the throat, but no gular pouch. Body depressed, 
without fold on the side of the back ; back with numerous larger 
scales mixed among the small ones, the largest forming a tolerably 
regular series on each side of the median line; the two series 
passing into two rows of very large scutes which protect the 
median line of the tail. Ventral 
scales smaller than the largest on the back, keeled, the keels 
terminating behind in a spine. 

Fuladoya (Bug. 16). 

All the larger scales are keeled. 



1894.1 FISHES FROM E. AFRICA. 87 
Limbs moderately elongate, the scales in front and on the upper 

part of the hind limb imbricate and strongly keeled; scales on 
the hinder side of the thigh small, with larger ones mixed. The 
third and fourth fingers nearly equal in length; fourth toe very 
slightly longer than the third, fifth extending beyond the first. 
Tail longer than\the body, its scales strongly kepltd, with the 
margins denticulated and disposed in annuli. Malp with a double 
row of anal pores. 

Upper parts bluish, with the largest scales yellow; also the 
head and the basal portioii of the tail are yellow ; throat blue : a 
black band across the shoulder. 

inches. lines. 
Total length ...................... 11 6 
Head ............................ 1 5 
Distance between vent and snout . , . . 5 2  
Length of fore limb 2 6  . . . . . . . . . . . . . . . .  
Length of hind limb . . . . . . . . . . . . . .  3 6  

One specimen was obtained at  Mkonumbi, a grassy coast- 

11. MON~TOR NILOTICUS, L. 

12. MONITOR ALBOGULARIS, Daud. 

13. MABUIA MACULILABRIS, Gray. Ngatana. 

14. SEPACONTIAS MODESTUS, Gthr. 
less grass-steppes ; formerly known from Mpwapwa. 

15. LATASTIA LONGICAUDATA, Reuss. Fulacloya. 

16. CHAMBLEON ROPXRI, Blgr. Taro plains, Ukambani. 

17. CHAMELDON BITBNIATUB, Fisch., = Chamcdeon hoehizelii, 
Kibibi Basin, Elmeteitn Basin, Gopo la1 Maru (June 9), 

18. RHAMPHOLEON KERSTENII, Ptrs. Ndara, Teita Mountains, 

19. TYPHLoPs PUNCTATUS, Leach. Mkonumbi, Guaso Narok 

20. 'PYPHLOPS uNiTjENIA'ruS, Ptrs. Kibwezi. 

21. UBIECIIIS UAPENSIS, Smith. 

22. AMBLOBHINUS NOTOTBNIA, Gthr. 

23. COBONELLA OGIVACEA, var. DUMERILII, Gthr. Ngatana. 

24. DAsYPnLrIs SCABRd, L. 

25. RHAGERRHIS TBITBNIATA, Gthr. 

district with salt-swamps. 
Tzavo, east of Witu. 

Taro plains. 

On the Athi plains, wood- 

Steind. 
Guaso Laschau. 

Matiliko (Bug. 3). 

and auaso Nairotia in Leilcipia, Tzavo. 

Steppes south of Tzavo. 

Eastern Ukikuyu. 

Eastern Ukikuyu. 

Kibibi Basin. 
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26. REACIERBHIS OXPRBYNCHUS, Rnhrdt. 

27. PSAMMOPHIS SIBILANS, L. Coast-districts and Teits 

28. PSANMOPIIIS BISBBIATUS, Ptrs. 

29. AHBTULLA NBGLECTA, Ptrs. Mkonumbi. 

30. AHBTULLA PUNCTATA, Ptrs. 

31. BOODON LINBATUS, D. & B. 

32. LYCOPHIDIUM HOBSTOCKII, Schleg. 

33. LEPTODIBA RUFESCENS, Gm. Coast-districts. 

34. DIPSAS OBTUSA, Reuss. Ngatana. 
An Egyptian species, previously not known to extend so far 

35. CAUSUS JACKSONII, Gthr. Ngatana, Mkonumbi. 

36. NAJA NIQRICOLLIS, Rnhrdt. Leikipia. 

37. DINDRASPIS POLPLEPIS, Gthr. Steppes sout,h of the 
Uiboko River; found to live in holes of the sides of deserted 
termite-hills. 

Taro Plains. 

Mountains. 

Kurawa (coastdistrict). 

Mkonumbi, Knrawa, Melindi. 

Kapte Plains. 

Camp at Kariti, Mko- 
numbi, near Fuladoya. 

southwards. 

38. CLOTHO ARIBTANS, Merr. Valley of t,he Thika-thika. 

AMPHIBIANS. 

1. B u ~ o  RBGULARIB, Reuss. 

2. RANA MASCARENIENSIS, D. & B. Kibibi Basin, north of Ras- 

3. RANA GALAMENSIS, D. & B. 
Previously known from Senegambia. 

4. PYXIGHPHALUS DELALBNDII, Tschudi. Kibwezi. 

5. CHIROMANTIS PETERSII, Blgr. 

6. PHRYNOMANTIS BIFASUIATA, Smith. Mkonumbi. 

7. RAPPIA CONCOLOR, Hallow. Guaso Nyuki near Njemps, 

8. MBGALIXALUS PORNASINI, Bianconi. Ngatana. 

9. DEEMOPEIS THOMBNSIS, Bocage. Ngatana. 
Previously known from the West Coast. 

Common everywhere. 

gatan Ndari, Lamu Island. 

Mkonumbi. 

Taro Plains. 

alt. 3400 ft. 
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FISI-IES. 
1. PEOTOPFERUB ANNECTENS, Owen. Tidal creeks at Mko- 

2. OEEOCHROMIS NIGER, sp. n. 
numbi. 

(Plate IX.) 
D. g. A. $. L. lat. 29. L. transv. A. 

Teeth very small, indistinctly bicuspid, the inner cusp being 
much larger than the outer; about 45 teeth on each side of the 
outer series of the upper jaw. Scales below the eye in two series. 
In a specimen eleven inches long the diameter of the eye is less 
than the width of the prseorbital, one half of the width of the 
interorbital space, and equal to the depth of the scaly portion of 
the cheek. The height of the body is contained twice and a third 
in the total length (without caudal), the length of the head one 
third. Pectoral fin extending to the anal ; series of minute scales 
cover the rays of the caudal fin. Scales smooth. Greenish black; 
vertical and ventral fins and a spot on the operculum deep black. 

Two specimens, of which the larger is 11 inches long, were 
obtained from pools on the Kibwezi giver below its reappearance. 

One of these two specimens has distinctly three series of scales 
on the cheek, but on one side of the head only. 

Closely allied to Oreochromis hunteri, Proc. Zool. SOC. 1889, p. 70. 

3. CHEOMIS BPILURUS, sp. n. 

D. IF. A. s' L. lat. 30. L. transv. s+ramal,ones. 

Teeth distinctly bicuspid, with the inner cusp broadest, brown 
at the tip, small, about thirty-six on each side of the outer series 
of the upper jaw. Scales smooth, those below the eye in two 
series. The diameter of the eye of a specimen 4$ in. long is les8 
than the width of the interorbital space, and more than the width 
of the praeorbital or than the depth of the scaly portion of the 
cheek. The height of the body is some- 
what more than the length of the head, and contained twice and 
two-thirds or twice and a half in the total length (without caudal). 
The pectoral fin extends to or a little beyond the origin of the anal. 
Caudal nearly scaleless. Greenish, silvery on the sides ; a blackish 
spot on the end of the operculum, and another on the side of the 
caudal peduncle, just below the upper profile and close to the root of 
the fin, Dorsal and caudal fins with blackish spots arrangedinrows. 

Several specimens were obtained from the Mwangaden River 
in N. (Xiriama : the largest is 4; inches long. 

4. CLARIAB LAZRRA, C. V. Ngatana. 
A Nilotic species. 

5. EUTEOPIUS DEPRESSIEOSTRIS, Ptrs. Ngatana. 

6. CLAROTEB LATICBPB, Riipp. Ngatana. 
Known from the Nile and West Coast. 

(Plate X. fig. A.) 
3 4 

lnterorbital space flat. 
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7. SYNODONTIS ZAMBEZENSIS, Ptrs. Ngatana. 

8. ALESTES AFFINIS, sp. n. 
Allied to Alestes imberi. 

D. 11. A. 18-19. L. Iat. 21. L. transv. :. 
The height of the body is one third of the total length (without 

caudal) ; the length of the head two sevenths. The origin of the 
dorsal fin is distinctly behind the base of the ventrals ; pectoral 
reaching the ventral. Silvery, with an indistinct shining band along 
the side ; a blackish spot behind the shoulder and another at the 
root of the caudal. 

Three specimens, 34 inches long, were obtained a t  Merifano on 
the Tana River. 

9. LABEO GREBORII, sp. n. 

Mouth broad, crescent-shaped ; lower lip thick and fringed 
with an inner fold which is covered with horny substance. Snout 
thick, produced, obtuse in front, much projecting beyond the lower 
jaw, without lateral lobe ; maxillary barbel small, hidden in a deep 
lateral groove. Eye rather large, two sevenths of the length of 
the head, rather shorter than the snout, and somewhat nearer to 
the end of the snout than to the gill-opening. The length of the 
head is contained thrice and two thirds in  the total length (without 
caudal), the depth of the body thrice and a half. Interorbital 
space broad, scarcely convex, its width being one half of the length 
of the head. There are four longitudinal series of scales between 
the lateral line and the root of the ventral fin. Upper margin of 
the dorsal fin oblique ; anal extending to the caudal, the pectoral 
to the ventral. 

One specimen, 5 inches long, was obtained at Merifano on the 
Tam River. 

10. BARBUS TANENSIS, sp. n. 

The osseous dorsal ray is strong, not serrated, its stiff portion 
being rather shorter than the head. There are one and a half 
longitudinal series of scales between the lateral line and the root 
of the ventral fin. Body compressed, its greatest depth contained 
twice and three fourths in the total length (without caudal). 
Head rather small, one fifth of the total length, measured to the 
end of the middle caudal rays. Snout of moderate length, with 
the upper jaw overlapping the lower, and with four barbels, of 
which the posterior reaches to the angle of the prsoperculum. 
The diameter of the eye is two ninths of the length of the head 
and two thirds of that of the snout. Origin of the dorsal fin 
opposite to the root of the ventral and nearly midway between the 
end of the snout and the root of the caiidal. Caudal fin deeply 

(Plate X. fig. B.) 
D. 14. A. 7. L. lat. 31. L. transv. %. 

Greenish above, silvery on the sides and below. 

(Plate XI.) 
D. 12. A. 7 or 8. L. lat. 25. L. transv. 2. 
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forked ; pectoral extending to or nearly to the root of the ventral. 
Coloration uniform. 

Numerous specimens were collected in the Thika-thika, in the 
Kibwezi River, below its reappearance, and in the Guaso el Narua. 
The largest specimens are fifteen inrhes long. 

11. BARBUS 'PAITENSIS, sp. n. 

The osseous dorsal ray is of moderate strength, finely serrated, 
and but little shorter than the head. There are two and a half 
longitudinal series of scales between the laterd line and the root of 
the ventral fin, Body compressed, its depth being equal to the 
length of the head and one fourth of the total length (witbout 
caudal). The diameter of the eye equals the length of the snout 
and is one fourth of the length of the head. The upper barbel is 
shorter than the lower, which is as long as the eye. Jaws of equal 
length. Interorbital space convex, wider than the eye. Dorsal 
fin about as high as the body, its origin being somewhat in advance 
of that of the ventral and equidistant from the end of the snout 
and from the root of the caudal. Fork of the caudal of moderate 
depth. Silvery, mith a bluish band along the middle of the side, 
the band terminating in a small black spot on the root of the 

I take this opportunity of describing this species here from two 
specimens which were collected at Teita by Mr. Wray, and of 
which the larger is only 3 inches long. 

12. BARBUS IN'PERMEDIUS, Riipp. 
Previously known from Abyssinia. 

From the Rivers el Narua, Nyuki, and Kirorurna. 

13. ANGUILLA BENGALENSIS, Gray. 
From the Thika-thika, Athi, and Tana Rivers. 

D. 10. A. 8. L.lat. 31. L. transv. i. 

fin. 

Adult specimens have the 
lower lip dilated into broad lobes, of which the median is divided 
from the lateral by a deep notch. 

EXPLANATION OF THE PLATES. 

PLATIO VIII. 
Bunocnemis modesfas, nat. size. Fingers and toes enlarged. 

PLATE Ix. 
Orench-ornis ?ii,gw. 

PLATE Y. 
Fig. A. Chromis spoilzkr?rs. 

B. Labeo grcgorii. 

PLATE X I .  
Barbus tanensis. 
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February 6, 1894. 
Sir W. H. FLOWXR, K.C.B., LL.D., F.R.S., President, 

in the Chair. 

The 8ecretary read the following report on the additions to the 
Society’s Menagerie during the month of January 1894. 

The total number of registered additions to the Society’s Mena- 
gerie during the month of January was 78, of which 30 were by 
presentation, 2 by birth, 34 by purchase, 4 by exchange, and 8 
were received on deposit. The total number of departures during 
the same period, by death aud removals, was 100. 

Amongst these attention should be specially called to a young 
male Ounce, or Snow-Leopard (E%lis uncin), obtained by purchase 
from Mr. J. S. Macliay, of Dunbar House, Kullu, Punjab, being 
the animal described in the letter from that gentleman read on the 
7th of December last (see P. Z .  8. 1893, p. 692). 

Mr. Sclater called attention to a fine mounted specimen of the 
River-hog of Madagascar (Potnmochasrzcs edwardsi) from the Tring 
Museum, lent for exhibition by the Hon. W. Rothschild, F.Z.S., 
and remarked that three distinct species of this well-marked 
Ethiopian genus (see Scl. P. 21.8. 1860, p. 301) of Suidae were 
now known :- 

1. Potamocherus cfricanm, which is believed to range from the 
Cape throughout Eastern Africa up to Abyssinia, where it appears 
as Nyctochmrus hcmsama of Heuglin (Ant. u. Buff. Suppl. p. 7 ; et 
R t z .  Sitzungsb. Ak. Wiss. Wien, Bd. liv. Abth. i. p. 586). 

2. Potamochmus paici l latus  of West Africa (well figured in 
Wolf and Sclater’s Zoological Sketches, vol. i. pl. xxix.), which, as 
well as P. cgricanus, has been frequently exhibited alive in our 
Gardens (see List of Animals, 1883, p. 183). 

3. Potamochmrus edwardsi (see P. Z. 8. 1875, p. 64, pl. xii.) from 
Madagascar (at once known by its black under surface), of which a 
specimen is now before us. 

Mr. J. T. Last, by whom the specimen exhibited had been ob- 
tained, had kindly furnished the following field-notes on this 
species :- 

‘‘ Of the Wild Boars in Madagascar there are two, p.erhaps three, 
species. The largest (Potamochmrus edwardsi) is said to inhabit 
the upland forest regions ; while a smaller species lives near the 
coast. I was told by BBfandtriki, an Antinosi king, that there is 
also another species, much shorter in body than the two mentioned 
above and of a white colour. I suggested to him that it might 
be a white hog run wild, but he insisted that it is not a ‘k8su’ 
(domesticated pig) but a ‘lambu,’ ‘ldmbunila’ (a wild boar). I 
cannot vouch for the truth of his statement because I have not 
seen the animal, but the king evidently believed in the infor- 
mation he was giving me. 

‘ 6  It is very difficult to say much about the habits and manners of 
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the wild boars, the fact being that they are seldom seen alive by 
persons who are competent to observe them. I was nearly five 
years in Madagascar, and only once did I m&, as it were by 
accident, with a boar on his rambles; this was one morning 
about 7 o’clock, on some hills about 2000 feet or more above the sea- 
level, in the north part of Madagascar. Once again I met with it 
in South Central Madagascar, but this happened in the course of 
hunting. 

“ I t  must not be concluded that because wild boars me so seldom 
seen they are few in number-such is far from being the case. 
It is scarcely possible to go into any village, especially all along 
the west side of Madagascar, and not hear the nabives complain of 
the havoc made by these animals. I n  the gardens, in the open 
country, and in the forest the wild boar makes himself busy, turning 
up the ground wherever he goes. 

“ During my stay in the Mhjangi district I paid a visit to KatsBpi, 
about lat. 1 5 O  45’ S. I was here, travelling and roaming about 
all over the country, for several days-over bare hills, through 
dense forests, and across as rough a kind of country, full of holes 
and caves, as I have ever seen. The country everywhere showed 
that the wild boar existed there in great numbers-in fact, in no 
other part of Madagascar have I met with such abundant proofs of 
its prevalence ; and yet all the while I was roaming about in this dis- 
trict I did not see one. The reason for this is that, the boar is never 
about in the daytime. He has but one enemy-that is, man-and 
he has sufficient instinct to know that his enemy may come upon 
him at any time or place if he roams about in the daytime. He  
therefore, very wisely, sleeps all day, and in the evening, when all 
is quiet, starts out on his feeding-expeditions, and probably to 
meet his friends. 

“ Whilst out feeding there is but little that comes amise to the 
wild boar ; he may be said to be almost omnivorous. I f  he enters 
a garden he makes the greatest havoc possible ; he can clear off 
any amount of young green rice and all sorts of garden-produce. 
The natives have the greatest difficulty in keeping him away. 
They make strong fences around their gardens, and often watch 
night after night to get a shot at their troublesome visitor ; but 
he is generally more cunning and more patient than the man. 
At  last, perhaps, the man, for some reason or other, will absent 
himself from the gardens for one night; he goes to look at them 
in the morning, but he is too late, the boar has had his revel and 
the gardens are spoilt. These remarks are simply the substance 
of a conversation I had with some men working for me, who live 
at Bha-mihamtii, in about lat. 13” 40’ S., and who had had their 
gardens destroyed in this manner. 

“The wild boar can generally find something to eat in what- 
ever kind of country he may be in. On the plains and open 
country (where there are no gardens to attack) he will turn up 
the ground in all directions, searching for various kinds of tubers, 
and I daresay he disposes of all grubs, insects, and other forms of 
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animal-life which may happen to come in his way. In  the forest 
he meets with an abundance of food-ripe fruit fallen from the 
trees, yam-like bulbs and tubers, the babu, valri, sfiza, and many 
others inplenty, just under the surface of theground. I n  turning 
these out he may frequently come across the nests of mice, rats, 
or one of the many species of Tandrec. All these he is able 
to dispose of, and even snakes, it is said, do not come amiss to 
him. 
‘‘ The wild boar does not leave his lair during the day unless he 

is disturbed by hunters or their dogs, and even then he is not in 
a hurry to move until he is close pressed. When undisturbed, he 
passes the day in sleep and in the evening resumes his search for 
food again. 

c 6  I n  almost every village of importance one or more of the natives 
know something of forestry. They keep a number of dogs, and 
with them spend a great part of their time in the bush. Here 
the dogs are trained in running down birds, especially the Crested 
Ibis (Lophoti6,is cristata) and the Striped Partridge (Nnrgaroperdi;v 
strintn), in treeing the Guinea-fowl (NuirvicZa tiaratn), in searching 
the ground to find some of the various species of Tandrec, or, 
most important work of all, in hunting the wild boar. 
“I do not think the natives are in the habit of hunting the 

wild boar simply from love of sport, they are generally too lazy 
to go hunting for the pleasure it should give j rather, when 
they do hunt, it is either for the sake of getting some animal 
food or else to rid themselves of a night visitor, which has been 
making a too-free use of the garden-produce. 

“ I n  speaking of the range of the wild boar in Madagascar, I 
think I am correct in saying that there is no part of the island 
where it is not to be met with in numbers more or less. What I 
have already said shows that it is to be found on the elevated 
inland country as well as on the low-lying plains ; that it makes its 
home in forest, bush, or holes, wherever it is convenient. 

‘( These few remarks which I have been able to give concerning 
the wild boar are, I believe, applicable to  that animal in all parts 
of Madagascar; but I must state that my own personal obser- 
vations were confined to the west side and to the south central 
parts of the island.” 

Mr. Sclater exhibited a stuffed specimen of the White-billed 
Great Northern Diver (Colynthzcs adaarnsi) from Norway, fully 
adult, which had been forwarded to him by Prof. R. Collett, of 
Christiania, F.M.Z.S., in order to be figured in the ‘ Ibis,’and made 
remarks on the distribution of the species and on its interest as 
occasionally occurring on the British coast, as first recorded by him 
in 1859 (P. Z. 8.1859, p. 206)’. 

The following papers were read :- 
I See also Seebohm, ‘Zoologist,’ 1885, p. 144 ; and Saunders, ‘ Mauual of 

British Birds,’ p. 695. 
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1. On Synostosis and Curvature of the Spine in Fishes, 
with especial reference to  t h e  Sole. By G. B. HOWES, 
F.L.S., F.Z.S., Assistant Professor of Zoology, R. Coll. 
Sci. Lond. 

[Received January 16, 1894.1 

(Plate XII.) 

A short time ago mg pupil Mr. W. L. 8. Loat placed in my 
hands for examination a backbone of the Sole (Plate XII. figs. l a  
and 1 b) which presents the uniqua abnormality of zt quinque- 
recurrent curvature, such as I believe has never before been recorded. 
Onturningto that rich storehouse of teratological material, theRoyal 
College of Surgeons’ Museum, for specimens which might throw 
light upon this extraordinary backbone, I have been so fortunate 
as to meet with facts which, while they show the Sole’s vertebral 
column to be liable to a wide range of structural aberration, give us a 
clue to at  any rate the determining cause of that form of curvature 
herein dealt with (cf. infra, p. 100) By a fortunate coincidence, 
two malformed backbones of this fish (figs. 4 n and 5) had been 
quite recently presented to that Institution by Prof. Bland Sutton; 
and t o  that gentleman, together with the Council of the College 
and my ever willing friend Prof. Chas. Stewart, 1 tender my 
thanks for permission to examine and report upon their 
specimens. 

Mr. Loafs specimen was that of an old fish having an estimated 
length of from 9 to 10 inches, and 47 of its vertebra were preserved, 
the terminal ones (? 3 in number) having been lost. The backbone 
of the normal Sole is straight, except for a feeble arching of its 
anterior 14-16 vertebrae ’. I n  this example (fig. 1 a) it was, as 
already stated, thrown into a series of fixed sinuosities, five in 
number as reckoned by their vertices, a marked depression 
preceding the terminal one. All the vertebrae but the anterior 
3 or 4 and that lying at the base of the second dip were more or 
less displaced in the vertical plane, and the minor details of the 
disturbance may be m0r0 readily gleaned from the accoxupaning 
figure (which is an accurate copy of a photograph) than expressed 
in words. There can be no doubt that the aberration was con- 
genital, for the vertebral bodies (which were fully formed and 
independent throughout) conform in many cases to sections of a 
circle, owing to the adaptive modification of their articular faces. 

More interesting, perhaps, than this is the condition of the arches, 
as is at  once evident from the fact of the practical absence of any 
marked sinuosity of the contour described by their free ends. To 

1 “The cauaes roducing congenital curvature of the spine are unknown,” 

* cf. Ounningham, P lpou th  : Marine 
R. 0011. Sursons P Demr. Cat. of the Teratological Seriee,, 1893, p. 94. 

A Treatise an the Commou Sole. 
Biol. Assoa, 18W. 
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take for example the hsmal ones, the 13th measures in total 
length 1. inch, the 18th 3 of an inch, and the 23rd 1& inch. I n  
the normal individual possessed of a straight backbone, the corre- 
sponding elements exhibit a progressive increase in length-here 
they have undergone an adaptive variation, whereby an approxi- 
mately normal and regular contour of t’he creature’s body was 
unquestionably maintained; and the extent to which, as the 
result of pure adaptation, this had been carried is most significant 
in the flexion to the utmost of certain of the posterior hsmals 
and neurels depicted in the sketch (n.7~ 41-46, a.n. 35-39). 

On comparison of as much of this skeleton as is preserved with 
the corresponding parts of a normal individual, an increase in 
vertical diameter proportionat,e to diminution in length becomes at 
once apparent. The total length of the vertebral column as it lies 
flexed is 6 ioches, its actual length measured along the curves 
7% inches, and its longest outstanding process, haemal or neural, 
does not exceed 1; inch. I am in possession of one normal skeleton 
of identical proportions in which arches 25 to 28 are longer; 
and it would appear therefore more than likely that skeletal 
growth in the vertical plane was under rather than over the 
average in this remarkable individual. 

Beyond this, the specimen bears no marked peculiarities not 
apparent in the accompanying figure. There was no co-ossification 
of parts, but the neural spines of vertebrae 7 ,  8, and 10 bear syn- 
ostotic enlargements (sy.) indicative of preceding fracture. There 
was no lateral displacement of either the vertebral bodies or their 
associated arches, beyond a feeble irregularity of certain of the 
hamal arches, not improbably due to shrinkage in drying. 

The nearest approach to a similar condition to  this which I have 
been able to find is that of a Perch in the Hunterian Series of the 
Royal College of Surgeons (figs. 3 a  and 3 b) .  That, however, 
shows but three marked sinuosities, and the third of these, in con- 
tradistinct,ion to that of the Sole, is accompnnied by a displacement 
of the tail to the animal’s left side1. Salient points of agree- 
ment with the Sole are, however, forthcoming in the otherwise 
non-sinuous contour of the animal’s body, and in the fact that the 
shallowest spinal sinuosity is most nearly median and the deepest 
one posterior in position. 
are present, and the detailed differences between the curvature of 
this animal’s backbone and that of the Sole are sufficiently ex- 
pressed in the accompanying illustrations ($. figs. I b and 3 b). 

As with the Sole, the approximation of the ends of the spinal 
column consequent on the curvature was accompanied by an 
increase in vertical diameter of the body, though to a greater extent 
than in that animal-for, while the greatest vertical diameter of a 
normal Perch (excluding its dorsal fin) is rather more than i t h  its 

There is in the College of Surgeons’ collection an undissected Perch having 
a precisely similar ourvature (No. 361 of the Catalogue cited). Cf: Postscript, 

6% Gurtther, 1nt.rod. to the Study of Pishea, p. 53. 

The full number of vertebrs (viz. 42) 

p. 100. 
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total length, in this specimen it is nearly grd of that The hamal 
and neural arches of this specimen are normal, except for a marked 
flexion forwards of the neurals numbering 20 to 24. 

Anot,her instance of curvature of the spine in the Sole, for 
which I am iudebted to the Royal College of Surgeons, is that 
traced in fig. 2. This case diEers most conspicuously from both 
the foregoing in the acuteness of the first two sinuosities, and 
in the fact that at each vertex there is a slight displacement to 
the left side, which in all probability iuvolved the body as a whole. 
Except for the first eight neurals, which are very aberrant, the 
arches had so adapted themselves to the situation as to have 
maintained the normal regularity of contour of their extremities ; 
and the only lesser detail worthy of remark here is the presence 
of synostotic enlargements on the neural spines 9, 10, and 11. 

48 vertebrie in all are present. 

Bynostosis of the vertebrse of fishes has been recorded by Erdl 
and Stannius ’. While it is most generally regarded as confined to 
the opposite extremities of the spine, Owen has pointed out * that 
in Pleuronecticlce ‘‘ a kind of sacrum is formed by such bony union 
of the bodies of the first two of the caudal series.” Examination 
of a series of Pleuronectid skeletons will easily convince anyone 
that this is an inconstant feature. 

The most important monograph on the subject is to be found 
among Hyrtl’s classical contributions to the Vienna Denkschriften ’. 
In  a short preliminary communication which immediately pre- 
ceded the aforesaid monograph, Hyrtl remarked’ that “the 
number of co-ossified vertebra is 2 to 6,” and that “ this synostosis 
takes place more frequently in the tail than in the trunk ”-while, 
commenting on the probable ill e8ect.s of the malformation, he 
nai’vely points out that diminution in flexibility is, at  any rate in 
some cases, ‘‘ obviated by the fact that the confluent rertebrze are 
not larger than the uon-confluent ones, their length being so much 
reduced that the five coalesced vertebrse are not longer than one 
and a slight fraction of a uon-coalesced one.’, I n  his second 
monograph he has described certain conditions to which this 
fascinating argument will not apply, for example that of a Codfisb 
in which the six co-ossified vertebra occupy a greater area than the 
two which precede them. 

One of the aforementioned specimens which Prof. Sutton has 

Length 82 in., greatest vertical diairieter 29 in. 
I have in no instance observed these on the haernal side. 
By Stannius in Agniu, (Haudb. d. Zootomie, Autl. 2, Th. i. p. 21). His 

record of the fusion of “intercalary with true vertebrae” becomes one of 
synostosis of vertebral bodies, from Schmidt’s discovery (Zeitachr. wiss. 2001. 
Bc1. liv. p. 748) of‘ the truly vertebral nature of the so-cdled inter-centra of 
this animal. 

Gornp. Anat. of Vertebrates, TOI. i. p. 42. 
“ Ueb. Wirbdsynostosen und Wirbelsuturen bei Eischen,” Wien. Denkschr. 

Nat. gist. Review, vol. ii. 1869, un. 103-104. 
xx. 1862, p. 95-110. 

PPOC. ZOOL. Soc.-1894, No.VII. 7 
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recently deposited in the College of Surgeons’ Museum is that of a 
Sole (of which vertebra nos. 8 to 21 are unfortunately alone pre- 
served) in which the co-ossification of the fire vertebre numbering 
I4 to 18 is closely approximate in condition to Hyrtl’s first 
recorded examples. The co-ossified vertebrae (fig. 5) collectively 
occupy an area of less than two normal vertebrse j and in corre- 
lation with the compression which the former have undergone, 
their related arches, being approxiniated at  their bases, fcrm a 
series of radiating outgrowths. Except that the 18th neural spine 
bears a conspicuous synostotic enlargement (sy.), with signs of 
previous dismemberment, the remaining parts are normal. 

More interesting than this specimen is that numbered 500 in 
the College of Surgeons’ Catalogue (fig. 6). The vertebrs between 
and including the 6th and the 38th are in this case preserved, and 
special interest centres in the 12  postanal, which number 23 
to 34 inclusive, and are very closely compressed although not 
co-ossified. 

Except for the co-ossification of the right half of the 14th 
haemal arch with the left half of the 15th, and an accompanying 
absence of the right half of the latter and total independence of 
the two halves of the former, the remaining vertebra are in every 
respect normal; and as these correspond in detail with their 
numerical homologues in the normal column, there is little room for 
the supposition, which might at first present itself, that the corn- 
pressed vertebrae are perhaps intercalary in nature. 

The twelve compressed vertebrs are very dense, and the area 
which they collectively occupy is equivalent to that of the seven 
immediately in front of them. As compared with the specimen 
last described, they are in R much less compressed condition ; and 
the feeble approximation of their arches amply testifies to this 
assertion. The most instructive feature of this specimen is the 
circumferential increase of the bodies of the compressed vertebm 
over those of the rest of the column ; and, in adaptation to the 
conditions imposed, the faces of the vertebra (nos. 22 and 35) that 
immediately abut against the compressed series are sympathetically 
modified. At first sight these compressed vertebrs would appear 
to be in a condition of retarded growth, and to consist, bulk 
for bulk, of less osseous matter than a corresponding number 
of normal ones. When placed in the scale, however, they were 
found to be the heavier of the two1. It is clear from this that 
mere compression of bony structures over a given bodily area need 
not necessarily be accompanied by a diminution in bone-forming 
activity ; aud i n  the case under consideration the surplus material 
appears to have largely encroached upon the pe r ios td  and inter- 
vertebral tissues. The archeu remained free and did not parti- 
cipate in the excess. 

The remaining specimen to  which T would direct attention is 

.I360 grm. as compared with *S75 for* the twelve next ill order of aucoeseion 
anteriorly. 
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the second of the two furnished by Prof. Sutton. The entire 
column consists of 48 vertebrae, and its most noteworthy feature 
is a single flexion involving the 30th to the 35th of the series. 
These are so modified (fig. 4 u) as to form an arch, of which the 
33rd (c. 33) is the keystone. The ventral compression of the 
33rd vertebra of this specimen is more marked rhan that of any 
similarly modified vertebra with which I am familiar; and in 
accordance with this and the corresponding adaptive shelving of 
the anterior faces of the 34th and 35th, the succeeding vertebrae 
must in life have been disposed at  a sharp angle to those in front 
of them. 

It is characteristic of the specimens which I have thus far de- 
scribed that where sinuosity qccurs synostosis is uneffected, but 
inasmuch as in the example now under consideration vertebrae 
nos. 31 and 32 (cf. fig.) afe partially united, that so far bridges 
over the gap between the sinuous and compressed types. This 
union is seen to be the outcome of an extension of the right 
base of the 31st harnal arch ( a h .  31), that structure, as it 
were, having welded together the two vertebrae. I n  cor- 
relation with this there have arisen a series of displacements 
involving only the right side, rendering it at  first sight apparent 
that the 35th and 36th hemal arches are double. This is in reality 
not so, for detailed analysis shows that the right half of the 32nd 
haemal arch had become shifted back and confluent with the body 
of the 33rd vertebra, while the corresponding halves of the 33rd and 
34th arches had become similarly shifted and co-ossified with the 
vertebrae (34th and 35th) next in order of succession behind. 
The two halves of the 36th haemal had, in sympathy, but insignifi- 
cantly united beneath the haemal canal, and the right half of the 
35th had entirely disappeared. 

The arches of the remaining vertebrz of this specimen are normal; 
but those of the distorted region present, in addition to the features 
already described, an irregular lateral disposition, those of the 31st 
and 32nd especially being so modified as to conform in end view 
to  the limbs of an S-shaped curve. 

There can be little doubt that the synostoses, compressions, and 
sinuations afore described are, as Hyrtl surmised for the first- 
named, congenital in origin. As remarked at  the outset (ante, 
p. 95), it is generally the custom to regard the causes producing 
congenital curvatuie of the spine as unknovn. This may be so for 
lateral curvature, but concerning the vertical variety herein dealt 
with a consideration arises. The facts which I have recorded 
appear to me to point towards the conclusion that divergent as the 
conditions of sinuation and compression with or without co-ossifica- 
tion appear, they are in reality the opposite effects of one and 
the same disturbing influence; and, indeed, the indication of a 
sinuous arrangement in the compressed type (fig. 6) suggests that 
they are perhaps even more closely related. I n  both there results 
an approximation of the opposite spinal extremities, and, in relation 
to the vertebra of each individually disturbed series, of the opposite 

7* 
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faces of those which bound these. That the muscular rather than 
the skeletal system has been, as it were, at  fault, is largely proved 
by the fact that there is no marked falling off in either the bulk 
or density of the latter where disturbance occurs ; and the most 
logical conception of the determining cause seems to me that of 
an inequality of development, either in bulk or elasticity (and pro- 
bably the latter), of certain muscles--those affected having either, 
as it were, lagged behind the skeleton or become h e d  in a state of 
tonic contraction. If this be so, while approximation of the parts 
of the vertebral column stands out as the ultimate result of the 
disturbance, we may conveniently at least distinguish betwoen the 
sinuous condition or approximation by plecospondyly (figs. 1 
and 3), and the compressed one or approximation by sympi~o- 
spondyZy a (figs. 5 and 6). 

The specimen last described is of interest in another connexion. 
Cunningham, in his monograph on the Sole (loc. cit .  p. 39), gives. 
50 as the total number of vertebrae present, and points out that 
the first one is rudimentary” and possessed of ‘‘ two small dorsal 
processes which lie along the front edge of the base of the dorsal 
processes of the second vertebra, but do not unite to form a spine.” 
There can be little doubt that these “ dorsal processes ’’ of the 
first vertebra are but a partially developed pair of neural arches- 
in the specimen under consideration they are reduced to absolute 
insignificance (fig. 4 6). This greater simplification of the first 
vertebra is the more interesting, a5 but 48 instead of 60 vertebrae 
are present, and as the well-defined characters which diagnose the 
5th and 11th vertebra of the normal spine are here realized by the 
4th and 10th. 

P.S., March 1, 1894.-During the passage of these notes 
through the press, the College of Surgeons’ Perch, No. 361 (cf. 
footnote, p. 96) has been dissected, thanks to the kindness of Prof. 
Stewart. The curvature of its backbone is, most interestingly, 
identical with that of figs. 3 a  and 3 b, but of greater amplitude, aa 
is expressed externally by a marked elevation of the trunk cephaIad 
of the first dorsal fin. The vertebrae which mark its vertices 
number 7-8, 18, and 30. But 39 free vertebrae are present, and 
the displacement to the left side involves those numbering 20 to 35. 
Except for a feeble depression of the mid-dorsal region, the contour 
of the body is regular, and the arches, intermuscular bones, and 
associated parts are correspondingly modified. 

nXBmv, to twist ; aadv8vXos, a vertebra. 
(rvp~id&iv, to s ueeze together. 
In this cam on &e left side only. 
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Reference letters :-a.h., haemal arch ; a.m., neural arch ; c., vertebral body ; s 
synostosis. The small numerals indicate the vertebrse (or, where two occur, te 
intervertebrse) which form the vertices of the curves. 

Fig. 1 a. slate. Vertebral column with five sinuations. From the left side. 8 nat. 

16. T7z.e same. Lines of curvature. 
2. SoZe. Line of curvature of a backbone with three sinuations, and a 

feeble fourth one posteriorly. R. C. S. 364. $ nat. size. 
3 a. Perch. Line of Curvature of the backbone (with three sinuations), with 

contour of the animal’s body in relation to it. R. C. S. 364. nat. size. 
3 b. The same. Curvature, enlarged for comparison with 1b and 2. 2 nat. 

size. 
4a .  Sole. Portion of a backbone with curvature involving vertebrae nos. 30 

to 35, withmarked angulation of those posterior to them. 2 nat. size. 
4 b. The snme specimem. First five vertebrce. x 2. 
5. Sole. Portion of a vertebral column with vertebrc nos. 14 to 18 com- 

pressed and co-ossified. f nat. size. 
6. ScZe. Portion of a vertebral column, with vertebrc nos. 23 to 34 com- 

pressed. R. C. S. 500. 8 nat. size. 

R. C. 8. and the accompanying numbers refer to t,he ‘ Descriptive Catalogue 
of the Teratological Series in the Museum of the Royal College of Surgeons of 
England,’ ed. 1893 ; and the specimens depicted in figs. 4 & 5 have been pre- 
sented to that Institution by Prof. Button, but not. yet catalogued. 

s m .  

2. Notes upon the Tadpole of Xenopus lcevis (Dactylethra 
capensis). By FRANK E. BEDDARD, M.A., F.R.S., 
Prosector to  the Society. 

[Received February 6, 1894.1 

(Plate XIII.) 
During the past summer one of the specimens of Xenopus l e v i s  

at the Society’s Gardens deposited a quantity of ova, which duly 
hatched out. Ultimately B few frogs were bred from the tadpoles: 
I preserved a series of tadpoles from the newly-hatched larva 
onwards, partly in corrosive sublimate and partly with Perenyi’s 
fluid; the following notes refer to my examination of those 
specimens. But, before proceeding to describe the external and a 
few of the internal characters of the tadpoles, I will brie5y direct 
attention to previous work upon the subject. 

The earliest description of the larva known to me is by the 
late Dr. J. E. Gray’, a description which was subsequently 
expanded and illustrated. The figure of the tadpole, showing 
the tentacles, does not show the dorsal fin, and is in other respects 
not good. In the definition of the tadpole (described as a distinct 
genus Silurulza) we find the remark : b L  belly and underside of the 

“ Notice of a new Genus ( S i h a m )  of Frogs from West Africa,” Ann. 

a I‘ Note on the Ulawed Toads (DmtgZetlra) of Africa,” P. Z. 8. 1864, p. 458, 
Mag. N. H. (3) xiv. p. 316. 
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tail with a broad membranaceous fin continued to the end of the 
tail "-implying the absence of a dorsal fin. The next description 
and figures of the tadpole are to be found in the late Mr. W. K. 
Parker's memoir upon the Batrachian skull'. The dorsal and 
ventral aspects of the larva (Zoe. cit. pl. 56. figs. 1,2)  are very much 
better than the lateral view (Zoc. cit. pl. 56. fig. 3) which has been 
copied into the textbooks. This lateral view exaggerates the fish- 
like build of the larva, and even suggests armoured and extinct 
fishes. The dorsal and ventral fins, both of which are shown, are 
depicted as ceasing abruptly some way in front of the end of the 
tail, giving to it a totally undeserved '' Chimseroid " look. There 
are, however, in the paper to which I refer some valuable notes 
upon the external characters of the tadpoles, as well as (of course) 
upon the skull-structure. The tentacles are correctly described, 
the absence of horny teeth noted, and the paired branchial orifices 
correctly located. On the other hand, as I shall show in the 
present paper, Prof. Parker was wrong in stating the absence of 
claspers beneath the chin. 

Quite recently' Mr. Leslie has still further increased our 
knowledge of this Amphibian, though his notes with regard to the 
larva are only confirmatory of the results given in Parker's paper 
and are not wholly accurate, as I shall point out later, in the 
alleged absence of external gills. 

The eggs laid in the Society's Gardens mere deposited singly ; 
no great masses of spawn like those of our Common Frog were 
found. Nevertheless I had a group of four or five adherent eggs 
brought to me. The eggs were laid some time in the evening of 
Saturday, May 27th, 1893 ; by Monday morning a t  10 A.M. I had 
newly-hatched larva. The intervening Sunday prevented me from 
examining into the early stages of development. The rapidity 
with which the larvae were hatched out is remarkable. A t  the 
Cape the breeding-season is early spring (August), but Mr. Leslie 
does not mention the period of time which elapses between the 
deposition of the ova and the appearance of tadpoles. The 
specimens which bred at the Gardens were some which Mr. Finn 
brought back with him froin Zanzibar. 

External Form and Colow.--The most remarkable point about 
these tadpoles is their extreme transparency. As will be seen from 
the accompanying drawings (Plate XIII.), the pigment is thinly 
scattered about, not obscuring the internal structure. The blood- 
vessels and even the nerves can be readily detected hen the tadpole 
is examined alive. At first the tadpoles are in shape like those of 
the  Common Frog ; but on the third day, as Mr. Leslie correctly 
observes, the characteristic form of the  more mature tadpole is 
acqnired. The head and body become broader, and are not 
separated by a constriction as they are in tbe Common Frog. In 

" On the Structure and Development of the Skull in the Batrachia, Pt. II.," 
Phil. Trans. vol. 166 (1877), p. 625. 

" Notes on the Eabita and Oviposition of Xenops Zcevis," P. Z. 8. 1890, 
p. 69. 
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the latter animal this constriction is due to a bulging of the body 
in the region of the pronephros. This bulging is less marked in 
the tadpoles of Xenopu-9. The dorsal fin commences just before 
the median occipitiil elevation begins to slope away posteriorly ; 
the ventral fin commences just in front of the accurately mediau 
anus. The ‘‘ abdomen *’ ha, a metallic glitter, and becomes much 
more swollen and relatively sliorter in the later stages. The fins 
me continuous to the very end of the tail ; there is no “ Chimaeroid 
lash ” as depicted by Parker 

Habits.-The tadpoles generally rested in the water with the 
head downwards and the tail in constant wriggling motion. 
Whether this is connected with respiration or not I am unable to 
say. I n  any C ~ L S ~  I detected no special vascular supply or mechanism 
of any kind which might be related to such a function. 

The food of the tadpoles consisted entirely of Cyprids, with 
which the tank, where they were housed, swarmed. Their in- 
testines were invariably full of these Crustaceans and of nothing 
else. In spite of their purrly carnivorous diet, the intestine was 
just as much coiled as in the common tadpole. The carnivorous 
diet, it should be remarked, was adopted from choice and not 
from necessity. There was plenty of water-weed upon which they 
could have fed. It is generally stated that the tadpole of the 
Common Frog is a vegetarian. It will, however, eat animal food, 
such as the dead bodies of its companions ; it can also be compelled 
to take to a purely carnivorous regimen. 

The following is a brief statement of the measurements and 
general characters of tadpoles at various stages. 

Stage I. 
Four specimens of the first stage were preserved in Perenyi fluid 

at 10 A.M. on May 29, i. c.  12 to 15 hours after hatching. 
The total length of the tadpoles is after preservation 5 millim. 

Corresponding to tadpoles of same lengths figured by Marshall and 
Bles. 

Stage 11. 
Preserved at 12 midday on May 30. Three individuals as 

nearly as possible of the same length, i. e .  7 millim. Corresponding 
more or less to 9 rnillitn. in tadpole figured by Marshall and Rles. 
The relative proportions of body to tail are 2 : 3. 

Stage 111. 
Preserved on June 1st. Length 8 millitn. The form of the 

Length of body to that of 

The appearance occurs, however, in spirit-specimens, owing to the olinging 

The measurement of the body is taken to end of swollen abdomen, not to 

“adult” tadpole fiillp established. 
tail as 3 : 5 ’. 

of the membranous h s  to the solid part of the tail. 

anus. 
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After this the tadpoles show a progressive and rapid increase in 
length. One of Juue 2nd was 10 millim., of June 5, 13 millim. 
A tadpole with fully developed hind limbs was 52 millime long. 
A tailed frog (August 18) only 44 millim. The mature tadpole 
represented in the drawing (Plate XIII. fig. 4) is rather longer ; it 
was not killed. 

This is 
not the case ; I found it not only in the youngest stages, but in 
larva of 14 millim. in length ; it gradually disappears, however, as 
the tadpole grows. An interesting point about the ventral sucker 
in this Amphibian is that i t  is a single structure apparently from 
the very first. It is certainly median and unpaired in the very 
youngest IarvEe, which were 5 millim. in length. I n  larvze of 7 
millim. in length t h e  chin sucker is exceedingly obvious, with a 
raised circular rim of a brown colour. The circular outline of the 
sucker in Xenopus contrasts with the horseshoe-P7iappPrl outline in 
the young tadpole of the Common Frog at the period when the two 
suckers have become fused. The coexistence of the suckers and 
the tentacles would seem to entirely disprove any possible 
homology between the two structures. I u  the youngest embryo 
at  my disposal the sucker in transverse section occupied the whole 
of the ventral surface of the  head, extending back to the level of 
the eyes. It is composed, as in K n m ,  of closely set elongated. 
cells of a brownish colour. The ceUs converge upon the surface, 
so that in transverse sections throngh the head the cells are seen 
to be cut transversely and posteriorly, and to be covered by B layer 
of non-modified epidermis. The surface of the siiclier at  the centre 
is quite flat, and i t  stands out conspicuoiisly beyond the siirroundin,o 
integument. The cells of the sucker clearly belong to the outer of 
the two layers o f  the epiblast, into which they pass without any 
abrupt demarcation. I n  later stages the cells of the sucker get 
less and less nnlike t,hose of the surrounding integument. Prof. 
Parker’s failure to find the sucker was c l ~ e  to the fact that his 
tadpoles were too old. I imagine that in tadpoles of such an age 
as those which he figures there would not be the least trace of these 
structures. It is cnrious, however, t,hat Leslie makes 110 mention of 
them. H e  appears to have examined taclpolee of all ages, and in 
the youngest stages the sucker could hardly be missed if the 
tadpoles were examined with a hand lens. 

Tentacles.-As is well known, this frog has a pair of long 
tentacles, which havo been compared to those of a Siluroid fish 
These spring from the angles of the jaw just above the mouth. 
They get longer as the larva increases in size. More than once I 
have observed the tentacle of one side to be bifid. The earliest 
appearance of t,he tentacles is in the form of a little process of the 
integument as yet unconnected with the skull. I found the 
tentacles in this condition in two tadpoles preserved on June  2nd. 
I n  younger tadpoles than this I did not succeed in discovering any 

The suckev has been stated to be absent in Xenopus. 

* Perhaps better t o  the ‘‘nasal barbels” of Myccilze and Bdcllostomn. 
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trace of the tentacles. The tentacles in these tadpoles are in the 
form of a small process of the body connected with it by a 
narrower stalk j it is covered with a layer of columnar epidermis, 
and the interior is filled with a mass of dense tissue. It shows 
no resemblance to the sucker in its minute structure. A narrow 
rod of cartilage runs towards it from the ethmoid just above the 
joint where Meckel’s cartilage articulates, but does not reach it. 
A slip of muscle is attached to the base of the rudimentary 
tentacle. 

In a full-grown or nearly full-grown tadpole such as that dis- 
played inthe accompanying coloured drawing (Plate XIII. fig. 4) the 
tentacles are of considerable length, with a slender bar of cartilage 
running right along them as is figured by Parker (Zoc. cit. 
pl. lvii. figs. 1, 2, &c.). They are inserted so exactly a t  the 
angle of the month that they are deeply grooved by it. During 
life a blood-&ream can be observed to  pslss along the tentacles. 
The histological structure is not in any way remarkable. Beneath 
the epidermis is a certain amount of pigment. The interior of the 
tentacle is taken up by a network of connective tissue. On that 
side furthest away from the body are two blood-channels lying 
side by side; the axis of cartilage is small relatively to the 
diameter of the tentacle. Mr. Boulenger, in a footnote appended 
to Mr. Leslie’s paper quoted above, compares t.he tentacles to the 
“ balancers ” of Triton and Ambly~toma. This can hardly be, if 
the latter are, as Mr. Orr states ’, the homologues of the external 
gills belonging to the mandibular arch. 

Mouth-cavity mad Pharynx.--In the newly-hatched tadpole 
(May 29) the mouth js only a depression not communicating with 
the gut j there are no gill-slits and no skull. On the following day 
the mouth was established. The most important fact with regard 
t o  the mouth-cavity has already been established by Parker and 
Leslie ; that is, of course, the entire absence of the horny larval 
teeth. To confirm the absence of these characteristic structures 
by niicroscopical sections is not, perhaps, an altogether unneces- 
sary piece of work. At  no stage in the development of the 
tadpole of this frog did I succeed in discovering the least trace of 
the structures in question. 

I n  tadpoles of May 31 some of the characteristic features of the 
mout,h-cavit,y and pharynx are already obvious. 

J u s t  behind BIecliel’s cartilage is a deep recess of the mouth- 
cavity ventral in position ; laterally this becomes a narrow slit, 
close to the cartilage, mid appears to be the first visceral cleft, 
though I have not found any connection with the exterior. It 
differs from the succeeding visceral clefts in being directed more 
forwards, their inclination being a t  right angles with the longi- 
t,udinal axis or oblique in the opposite direction. The first 
brauchial cleft lying behind the hyoid arch is deep and narrow. 
It is at  right angles to the longitudinal axis, whereas the succeeding 

l‘ Notes on the Development of Amphibians, &c.,” &. J. M. S. 1889, p. 29.5. 
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clefts are slightly oblique. The epithelium which lines it differs 
on the anterior and posterior faces of the cleft. Anteriorly the 
epithelium, like that of the buccal cavity, is foriiied of low cells : 
posteriorly it is formed of tall columnar cells. These cells are 
continuous uith the ventral epithelium of the pharynx, which has 
this character : the dorsal epithelium being low. This pharyngeal 
tract of columnar epithelium extrnds back over the whole of the 
branchial region, but suddenly stops short B little way in front of 
the origin of the lungs. This fact is perhaps incidentally of some 
little importance in view of the homology between gill-slits and 
lungs which was once urged. Had t81iis modified tract of pharyngeal 
epithelium extended to the lung and into it, as into the hyoid and 
branchial clefts, the question might have been considered anew. 
It will be noted that the hyoid cleft differs much from the branchial 
clefts which follow in that the modified pharyngeal epithelium 
only lines it3 posterior surface. This cleft does not, open on to 
the exterior. 

I n  tadpole8 of June 2nd (cut longitudinally and horizontally), 
in which the branchial basket was well developed with its vascular 
tufts, the hyoid cleft showed no traces of being a respiratory cleft 
and did not open on to the exterior either independently or by 
way of the other brauchial cleft. 

I n  a t’adpole of June 5th, the opening of the hgoid cleft was 
effected. It has the form of a comparatively narrow tube, which, 
curving round shortly after its origin from the pharynx, opens into 
the first branchial cleft a long way from the opening of the latter 
on to the exterior. 

Internal Gills.-The branchial arches, as in other Amphibia, fuse 
to form a basket-work, from the bars of which run cartilaginous 
processes which become tufted and form the so-called filtering 
apparatus. I observed the first traces of this filtering apparatus 
in tadpoles of May 31. These structures become later very 
vascular, and they must be respiratory in functiou, since n o  other 
internal gills are dereloped. I n  the Common Frog the tadpoles 
possess not only these ‘‘ filters” but tufted internal gills. Messrs. 
Marshall and Bles ’, while admitting the vascularity of the filters, 
consider that, “ as the blood is returned from them to the somatic 
veins, it  is probable that they are not actively respiratory.” They 
clearly must he in Xee,mpus, as there are no other gills. 

Erctcrml Gills.-As has been already mentioned, the tadpole of 
Xenopus is said by Mr. Leslie to possess no exteriial gills. This 
statement is not quite accurat-e, though undoubtedly complex 
arborescent gdls like those of Rancc are not to be discovered. 
Messrs. Marshall and Bles have emphasized the fact, which has 
been rather slurred over, that the external aud internal gills form 
a continuous series of structures. I n  4-5 millim. long tadpoles 
of Rana ‘‘ two pairs of external gills are present as backwardly- 

“The Development of the Blood-vessels in the Frog,” Stud. Biol. Lsb. 
Owens Coll. ii. 1890. 
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directed processes from the first and second branchial arches ; they 
are somewhat conical in shape, with rounded or very slightly 
notched hinder borders." This description applies in the main to 
tadpoles of Xenopus of May 31st. The opercular fold is then only 
commencing to grow, and processes from the three first branchial 
arches just project beyond the  line of the body. I n  the  lax tissue 
lying in the interior of these processes is a capillary vessel derived 
from the vascular arch. The processes, however, are hardly 
conicd in form; they have a long base of attachment, and are 
indeed-rather to be described as lamellae than processes. 

Pronephros.-1 carefully investigated the pronephros, but with 
entirely negative results so far as the discovery of anything of 
novelty is concerned. It is precisely like that of R m n ,  and opens 
into the body-cavity by three funnels opposite to its glomerulus. 

Vascular System.--Messrs. Marshall and Bles have described with 
such minuteness the development of the heart and arterial system 
in Rnna tenyoraria that a comparison with the corresponding 
stages of Xenopza becomes easy. It is very remarkable, as they 
point out, that the condition of the vascular arches should differ 
somuch from that of the closrly-allied Rana escutentn. In the 
latter, according to Maurer (quoted by Messrs. Marshall and 
Bles), the afferent and efferent, branchial vessels are continuous 
with each other, formiug complete arcbes. I n  one specimen of 
Rnnn tewporaria the same continuity was noted, but as a rule the 
communication between afferent and efferent sections of the aortic 
arches was indirect through the branchial capillaries. I n  view of 
this difference between two species of one genus, t,he fact that 
Xenopus agrees with Rnna esculenta is of less interest. I n  Xe?zopus 
it is quite easy to trace the foiir aortic arches from the heart to  
the dorsal aorts. 

The truncus arteriosus first divides into two branches (on each 
side) ; the posterior of these again divides into two, and a little 
later the vessel which is now t,he hindermost itself divides into 
two trunks ; t.hus the four a.fYerent branchid vessels arise. Messrs. 
r\llarahall and Bles fignre (Zoc. eit. pl. xiv. fig. 6, A H) a Rhort 
diverticulum of the truncus arteriosus lying in front of the fully- 
developed first branchial arrh in tadpoles of 5 millim. ; this they 
consider to  be referable to the h p i d  arch. It disappears soon. I 
find an ent,irely similar diverticulum of the first arch in Xenopus 
in a tadpole of 7 millim.; it was present on both sides of the 
body.. In tadpoles of June 2nd there were only three vascular 
arches. The fourth arch, arising from the third, went straight 
to the lung. 

EXPLANATION OF PLATE XIII. 

Fig. 1. Tadpole of Xenopus Zm~is of June 5th. 
Figs. 2, 3. Dorsal and ventral views of an older tadpole. 
Rigs. 4, 5. Lateral and dorm1 views of a full-sized tadpole. 
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3. On some Remains of Bpyornis in the British Museum 
By CHAS. W. ANDREWS, B.Sc., F.Z.S. (Nat. Hist.). 

(Assistant in the Geological Department). 

[Received February 3, 1894.) 

(Plates XIV. & XV.) 

During the last two years several collections of vertebrate 
remains from Madagascar have been received at  the British 
Museum. These include, in addition to the bones about to be 
described, portions of the skeleton of iUeyccludapis nzadciyiscariensis 
(a large lemuroid animal recently described by Dr. C. I. Forsyth 
Major (8)): and bones of a smaller species of the same suborder ; 
€Tippopoturnus (? two specieu, both of small size) ; Potcimochems; 
Bos (two species or varieties) ; HciEnetus (? vocifwoicles) ; Crocodilus 
robustzcs ; and a large Testuclo. The localities in which these speci- 
mens mere collected are all either in the centre of the island or at 
various points along the south-west coast. It will be convenient 
for purposes of description to ta,ke the remains from these two 
districts separately, the more so as i t  may hereaftsr be shown that 
the deposits in which the bones occur are of slightly different age. 
The reason for supposing that this may be the case is, that the 
species of Hippopotcimue and those of Bpyornis from the centre 
differ from those occurring on the coast. 

Remains of Bpyornis from Central Madngaeecw. 

These are all from the neighbourhood of SirabB, in the province 
of North Betsileo, situated on a plateau about 4000 to 5000 feet 
above the sea-level. In this district there are numerous hot 
springs, in the mud round which the bones are found. These are 
of a dark chocolate-brown colour, very heavy and brittle, and are 
impregnated with carbonate of lime, which forms crystalline masses 
in their cavities. 

The portions of the skeleton represented are :- 
(1) A complete right tarso-metatarsus. 
(2) A nearly perfect right tibio-tarsus. 
(3) Fragments of immature tibio-tarsi (of a large and small 

(4) A first phalangeal of the inner toe of the left foot. 
The tnrso-metatcirsus (PIateXIV.figs. 1 852) is very similar to that 

of 23. hiZdebmndtz figured by R. Burckhardt (2), but differs from it 
in size and in some points of structure. Its upper extremity is 
quite complete, so that it is possible for the first time to determine 
accurately the form of the talon and o€ the proximal articular 
surface. 

The dimensions of this bone are as follow ; those of AT. maximus 
and AT. hildebrnndti are given for comparison :- 

species). 
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Length .............................. 
Width of proximal end ......... 
Width of distal end ............... 
Width of shaft at narrowest 

point .............................. 
Ciroumference of shaft, at nar- 

rowest point ..................... 
Width of middle trachlea .. .:. . 

109 

AT., sp. 

cm. 
31.6 
11.5 
11.9 

5.4 

13.6 
4 7  

fC, maximus. 
- 

cm. 
37.0 (?) 

145 

8.0 ( P )  

200 
5.2 

E. hildebrandti. 

cm. 
27.5 
9.5 

10.0 

4.5 

11.0 
43 

At the proximal end the inner glenoidal cavity is the deeper of 
the two ; it is oval in outline, the long axis being antero-posterior, 
and its front and hind borders are produced upwards into blunt 
points, of which the hinder is much the higher. The outer glenoidal 
cavity is shallow, and slopes down at  its antero-external edge, 
where it has no well-defined border. These two cavities are 
separated by a surface, plane behind and slightly concave from 
side to side in front ; there is no distinct median groove such as 
is said to occur in a. hildebrandti. There is no trace of an inter- 
condylar process. As in the other members of the genus hitherto 
described, the anterior surface of the shaft is deeply depressed in 
the middle line a t  the upper end, the depression dying away 
downwards, till a little above the trochleze the bone is slightly 
convex from side to side. At the deepest pert of the depression, 
about 5 cm. from the proximal end of the bone, the foraminn interossea 
open. They are about 1 cm. apart and at the same level, thus 
differing from AT, hildebrandti, where the outer is rather above the 
inner. Immediately below them there is a large rugose tuberosity 
for the insertion of the tibia& anticus. I n  the upper part of the 
outer surface is a rather broad groove passing obliquely from the 
anterior face to the posterior, where it dies away. The talon 
consists mainly of a broad blunt ridge, continuous with the upper 
end of the middle metatarsal and lying slightly to the outer side 
of the middle line. Internal to this is a broad, short, and very 
shallow groove, bounded internally by a low blunt tubercle lying 
immediately above the inner interosseous foramen. 

The lower part of the posterior surface closely resembles in 
general appearance that of a. hilcleebrandti, but is remarkable 
from the fact that it  shows a distinct trace of the presence of a 
hind toe. Although several authors state that Bpyornis possessed 
four toes, I am not aware that any trace of the presence of a 
hallux is to be found in any specimen described till now. On the 
postero-internal surface, about 9 cu. above the distal end of the 
inner trochlea, is a bony projection, measuring 3 cm. from above 
down, and 1 cm. from side to side ; it rises to B height of about 
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1 em., but the summit is broken away. This projection occupies 
just the position of attachment of the hallux in such birds as 
possess one, and it may represent the ligament by which the hind 
toe was attached ossilied from age. 

The trochlese are large and are arranged along a slightly curved 
line. The middle one is broadest and projects beyond the others ; 
its sides are deeply concave and its articular groove only very 
slightly oblique to the long axis of the bone. Of the other two, 
the inner is the smaller, but  projects slightly beyond the outer. 
There are no projections at the lower end of the channel for the 
tendon of the adductor of the outer digit, such as are figured in 
the tarso-metatarsus oE AT. hildebrandti. 

In both the present specimen and in that described by 
Burch-hardt (2) the width of the distal end is greater, in proportion 
to the least circumference of the shaft, than it is in the tarso- 
metatarsi from the coast. 

The fibio-tarsus is complete except the postcondylar processes, 
which are broken away. The bone on the whole resembles that of 
a. hildebrandti, but differs from it in size and in some other 
respects. The dimensions are :- 

MR. c. w. A N D B ~ W B  ON EIDIAINB OF XPYORNILI 

Length .............................. 
Width of distal end ............... 
Width of shaft at narrowest 

point .............................. 
Circumference of shaft at the 

same point ........................ 

I B., Sp. 

0111. 
57.6 
100 

50 

14.0 

I I- 
E. maximus. 

om. 
640 
135 

155 

E. hildsbramdti 

cm. 
48-0 
8 2  

11.0 

It will be seen from the above table that the tibio-tarsus, like 
the tarso-metatarsus, is intermediate in size between the corre- 
spouding bones of B. maximus and AT. hiZdebi*andti, and it is also 
rather longer in proportion to the tarso-metatarsus than is the 
case in &. hildebrandti. The antero-posterior flattening and the 
curvature of the shaft, which are characteristic of tlie genus, are 
well marked. The distal articulation fits exactly into the proximal 
one of the tarso-metatarsus above described, and there is no doubt 
that the two bones belong to the same species, if not to the same 
individual. The median ridge between the condyles figured in the 
tibio-tarsus of B. hildebrandti (2) is here wanting. The cnemiaI 
crest is moderately developed and rkes a little above the proximal 
articular surface. On the upper outer surface of the ect,ocnemial 
crest is a foramen, probably pneumatic, the exact size of which 
cannot be determined, its edges being broken away owing to the 
thinness of the bone at t h t  point. 
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It seems possible that these bones must be referred to  B. mul- 
Zeri, a species recently named by Milne-Edwards and Grandidier (41, 
but till a description and further rneosurements of the limb- 
bones are published it is impossible to be certain. The tibio-tarsus 
is, however, slightly smaller, and the tsrsozmetatarsus slightly 
larger, than those of which the above-mentioned authors give the 
dimensions. 

At first it appeared possible that these bones might be referred 
to 1%'. mecliws, Millie-Edw. 8 (&rand., since the femur on which 
that species is founded is, like the bones in question, intermediate 
in size between the femur ascribed to a. mazimus and that of 
B. Ailclebrccndti. Closer exainination, however, renders it evident 
that the femur referred by Milne-Edwards and Grandidier to 
AT. maximus is too large in proportion to the metatarsus on which 
that species must be regarded as based, and that it probably belongs 
to the larger form described below under the name a. titaiz. On 
the other hand, the type of AT. medius agrees fairly well in relative 
size with the other limb-bones of B. inmimus and may belong 
to that species. I f  this is the case, then the name B. meclius 
becomes a svnonym, and, as was remarked above, the remains here 
described must be referred to another species, possibly 23. multeri. 

The phalangeal bone appears to be the first of the inner toe of 
the left foot. It measures 5.1 cm. long; 2.7 cm. from side to 
side and 2.4 em. from above downwards at the proximal end; 
2.4 cm. from side to side and 1.7 cm. from above downwards at  
the distal end. The proximal articular surface is slightly concave ; 
its upper and outer borders are convex, the inner flat and the 
lower concave. It is more compressed from above downwards 
than the corresponding bone of Dinornis j and its distal articular 
surface, the groove of which does not extend on to the dorsal 
surface, is rather wider in proportion to the length. The shortest 
vertical diameter is 1.1 em. 

Rentaim qf Bpyornis from the South-west Coast. 

The chief localities in which these were collected are Itampulu- 
VQ, near Murderers' Bay, and Amboulisatra. 

All the bones present n very fresh appearance, and some have 
evidently been rolled on the beach. At least three species are 
represented, ranging in size from a form much larger thau 
a. niciximus to one which is probably identical with the AT, modestus 
or the Mullerornis ngilis of Milne-Edwards and Grandidier (4). 
The specimens include more or less perfect femora., tibio-tarsi, 
tarso-metatarsi, a fibula, several vertebm, and a fragment of a 
pelvis. 

In  the collection from Itainpulu-VQ occur some tibio-tarsi and 
femora of gigantic proportions ; some of these have already been 
briefly noticed in the ' Geological Magazine,' January 1894, where 
they are referred to a new species, B i y o m i s  titan. 

There are two specimens of the tibio-tarsus, right and left 
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(Plate XZV. figs. 3 t 4), both unfortunately incomplete at the 
upper end. The dimensions of these bones are :- 

._______ 

Length .............................. 
Width of distal end ............... 
Width of shaft at narrowest 

point .............................. 
Circumference of shaft at nar- 

rowest point ..................... 
Shortest antero-posterior &5- 

meter ............................. 

LE. tits?,. 

om. 
80.0 
17.0 

7.6 

207 

4'5 

cm. 
6+0 
135 

15.5 

CUI. 
48.5 
8.2 

11.0 

The shaft is slightly curved, the inner border being concave. 
The flattening of the lower part of the anterior face, characteristic 
of the genus, is here more strongly marked than in the other 
species, and extends rather farther up the shaft. This flat surface 
is bounded on either side by a ridge, that on the inner side being 
the stronger ; these sharply separate the anterior from the lateral 
surfaces, which with the posterior form a continuous curve from 
side to side, rather flattened behind, especially towards the lower 
end of the bone. The lateral surfaces are also flattened and rough 
in the same region. A linea aspera runs obliquely across the upper 
part of the anterior face from the procnemial crest to  the inner 
border, which it; reaches about 32 em. above the lower end of the 
bone. In the other species of &pyornis of which the tibio-tarsus 
is known, as well as in Dinornis, this ridge takes a more longitu- 
dinal course and only reaches the inner border a little above the 
condyles. Immediately above the latter is a short ridge running 
up the face of the bone and having a t  its lower end a rugose 
tubercle. Between this ridge and the inner border is the groove 
for the extensor tendons of the digits, deep at its lower end and 
dying away as it is traced upwards. As in the other species there 
is no ossified extensor bridge. About 8.5 em. above the outer 
condyle is a large foramen for bhe passage of a blood-t-vessel into 
the bone. 

The 
inner is the larger and projects more forward. The intercondylar 
surface is only slightly depressed and, though faintly convex from 
side to side, does not form a distinct ridge between .the condyles 
such as is figured by Burckhardt in 3. hildebrandti. The lateral 
surfaces of the condyles have very deep pits for the insertion of 
ligaments, that in the outer being 2.5 em. deep. Behind these 
pits are large rugose tuberosities. The surface for the fibula 
closely resembles that of &, masimus. 

The wall of the bone is very hard and compact, aud is about 

The condyles have the form characteristic of the genus. 
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1 cm. thick in the middle of the shaft, where the spongy bone is 
wanting; above and below this point the wdl becomes thinner 
and the bony network more developed. 

A left fibula, broken at the lower end, probably belongs to 
the same species. It is compressed from side to side to a rather 
greater extent than the fibula of Bilzornis, and conseqnently 
its surface for articulation wit,h the femur is narrower. The 
tuberosity for the insertion of the biceps cruris is very strongly 
developed, and the distance from it to the upper end of the bone 
is 19 cm. The greatest antero-posterior width of the upper end 
is 7.5 cm. ; the width of the articular surface from side to side is 
2*? cm. 

A very imperfect proximal end of a left tarsometatarsus, from the 
same locality, measures 17.5 cm. across and probably belongs to 
a. titan. 

Among the femora that are provisionally referred to the same 
species, there is one (figs. 1 & 2, a, pp. 114, 115) from the left side 
nearly complete, wanting only the upper end of the trochanter 
and some portion of the condyles. I ts  dimensions are :- 

Approximate length ............... 
Circumference of the shaft at 

Width from side to side at the 

Width of distd end (approxi- 

the narrowest part ............ 
same point ..................... 
mate) .............................. 

a. titan. E. rnw'rnw 

cm. cm. 
41.0 320 

27-3 27.0 

9 2  9.1 

(?true length 

21.0 19.0 (I) 

E. hildebraadtc 

cm. 

168 

6.0 

100 
I I 

The neck is short and thick, measuring 23 cm. in circum- 
ference ; its anterior surface is very rugose. The trochanter is 
very massive ; its smooth upper surface for articulation with the 
anti-trochanter of the ilium slopes steeply upwards and outwards 
from the neck, widening rapidly, and it must have risen consider- 
ably above the head, but the upper end being abraded it cannot be 
determined to what extent this was the case. The anterior surface 
of the trochanter does not appear to have projected forward so 
much as in Dinomis. 

On the posterior surface near its junction with the neck is a 
large pneumatic foramen, the edge of which is unfortunately 
broken, 80 that its size cannot be accurately determined. This 
opens into a wide thin-walled passage, measuring 3 cm. from side 

This measurement is taken from a oast in'the British Museum. 

PROU. ZOOL. SOU.-1894, NO. VIn .  8 
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to side and 1.5 cm. from before backwards, wbich passes down to 
about the middle of the shaft, where it terminates in the bony 
reticulum with which the bone is nearly filled. This pneumatic 
foramen, though present in most Ratites, is entiiely wmthg in 
Dinomis and Apteryx. 

The shaft is narrowest about 12 cm. below the upper surface 
of the neck, where it is oval in section, the short diameter being 
antero-posterior. Below thie point the flattening increases, and 
just above the condyles the anterior surface is only slightly convex 
from side to side. 

Fig. 1. 

b a 

a. Left femur of Bpyomis titam (?), from front. 
b. ,, ,, BpyomiS (?), from front. 

Both nat. size. 

The popliteal fossa is large and triangular in shape, its lower 
border being formed by the inner condyle and a strongly projecting 
rounded intercondylar ridge, the inner by a rough ridge termi- 
nating above in a blunt tubercle, while its outer boundary is not 
well defined, since the floor of the fossa slopes gently up, passing 
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imperceptibly into the posterior face of the shaft. Into the 
popliteal fossa several pneumatic foramina open, the largest 
measuring 7 by 5 mm. 

The condyles, which are very massive, are broken away in 
front ; the outer projects considerably below the inner. Their 
lateral surfaces are concave and rough. The intercondylar fossn 
is scarcely perceptible and the surface for the fibula is narrow. 

Fig. 2. 

a. Left femur of 2Cpyornis titan. (?), from behind. 
b. ,, ,, Bpyomis (?), from behind. 

Both f nat. size. 

In some of the broken femora referred to A. titan the internal 
structure can be well seen. The wall of the bone is very compact 
and hard, and in the middle of the shaft it is 7 mm. thick. The 
central cavity is very small, the bone being almost enthsely filled 
with a complex bony reticulum, the meshes of which are for the 
most part more or less rectangular. If we compare this structure 
with that found in Struthio and Dirwrnis. we find in each ca0e 
great variations, but of a different kind. 

a* 
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In  fltmthio the central cavity of the femur is large and smooth- 
walled for about 6 cm. in the middle of the shaft, the cellular 
bone being there absent. Above and below this it increases in 
quantity, narrowing the cavity of the shaft and completely Wing 
the ends of the bone. As in Bpyornis  there is a large pneumatic 
foramen on the posterior surface about the level of the neck, and 
also several smaller ones opening into the popliteal fossa. 

In the larger species of Diaornis the central cavity of the shaft 
is small. This, however, is not owing to the development of 
the bony reticulum, bnt to the great thickness of the walls, which 
appear to consist of an outer bard compact layer and an inner 
much thicker layer of soft bone, the innermost portion of which 
alone is honeycombed so as to form the bony network. The 
solid wall of the shaft of a femur 31 cm. long measures 2 cm. in 
thickness. As in Apteryx there are no pneumatic foramina, and 
the cavity of the bone must have been filled during life with 
marrow. 
In the same collection there is another nearly complete femur 

(figs. 1 a.2, b), rather smaller than the one just described, and differing 
from it so much that it will probably be found necessary to refer 
it to a different genus. 

Its measurements are :- 
om. 

Approximate length ........................ 38-0 
Diameter of shaft from side to side at  narrowest 

point .................................... 8.5 
Circumference a t  the same point .............. 247 
Approximate width of distal end . . . . . . . . . . . . . .  16.5 
Circumference of neck ...................... 20.0 

It is therefore evident that the proportions of this bone are 
different from those of the femur referred to AT. titun. Thus, if 
the length be taken a8 100 in the two cases, then in the present 
specimen the width of the distal end will be approximately 43.4, 
while in B. titan it will be 51.2. Similarly, if the least circum- 
ference of the shaft be taken as 100, then the proportionate width 
of the distal ends will be 66.8 and 76.9 respectively. 

The chief points other than size in which this femur differs from 
that referred above to A2 titan are :- 

(1) The trochanter is much less massive. 
(2) The head and neck, instead of projecting at right angles to 

the long axis of the bone, are turned somewhat upwards. 
(3) The middle of the shaft is roughly quadrate in section, owing 

to the flattening of the outer, inner, and posterior surfaces. 
(4) As was shown above, the distal extremity is proportionateIy 

less massive. 
( 5 )  The popliteal fossa has a high outer border, formed by a 

rounded ridge running fron the outer condyle to  the tuber- 
oRity a t  the upper angle of the fossa. 
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(6)  The rotular surface is very broad and flat, and makes an 
angle of about 90" with the inferior intercondylar surface 
instead of passing into it by a gentle curve. 

The intercondylar fossa is slightly marked. The upper 
pneumatic foramen is present as in B. titan, and, the floor of the 
popliteal fossa being broken away, it can be seeu that the inferior 
foramina opened into a large air-chamber. There is also a pneu- 
matic foramen about the middle of the rotular surface, which is 
pot found in B. titan. The nutritive foramen on the posterior 
surface of the shaft is single, in the femur above referred to 
A'. titan there are two; but since this is not the case in some of 
the more imperfect femora belonging to the same species, it is 
merely an individual variation. 

This femur may possibly belong to A'. maximus or to either of 
the recently named species, 2. cursor and B. bntus (4). In any 
case, as was remarked above, the differences between i t  and the 
femur referred to A'. titan appear to be of generic value ; and if 
this be so, then there is evidence of the existence of a third genus, 
since the recently named Mullerornis seems to include only slender 
forms of comparatively small size. 

Until, however, it is definitely known whether the femur of the 
type species of Bpyornis resembles that of a. titan or the one just 
described it would be imprudent to establish a new generic name. 
The evidence necessary for the decision,of this question is probably 
in the hands of MM. Milne-Edwards and Grandidier, and a full 
description and figures of the magnificent collection recently briefly 
noticed by them, especially of the skulls and Iterna, will be 
anxiously awaited. 

From the same locality there are several fragments, including the 
distal ends of three tibio-tarsi, which appear to belong to B. max- 
imus. A right tarso-metatarsus with the upper end above the 
interosseous foramina broken away may also be provisionally referred 
to the same species j it is, however, slightly smaller, measuring 
6.3 cm. across the narrowest part of the shaft in comparison with 
69 cm. in 13E. maximus. I f  A?. medius should be found to be B 
distinct species, this bone may possibly belong to it. In form it 
closoly resembles the tarso-metatarsus of AT. maximus figured by 
Milne-Edwards and Grandidier (31, and, like it, differs from the 
tarso-metatarsi from the centre of the island mainly in the fact that 
the shaft contracts from side to side above the trochles more 
gradually and to a slightly less extent '. 

From Itampuh-VB and Amboulisatra are several portions of the 
skeleton of a much smaller form, possibly that recently named 
Hullerornis agilk by Milne-Edwards and Grandidier (4). These 
include the distal ends of several tibio-tarsi (Plate XV. fig. l), 
which closely resemble the same bone of the larger forms in their 

This apecimen may belong to the species recently named 23. cursor by 
Ildilne-Edwarda and Grandidier. 
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articular region, though the shaft presents considerable differences. 
These are :- 

The flattening of the lower part of the anterior surface is 
less marked. 

Above the flattened region the shaft contracts somewhat 
suddenly in width, becoming at  the same time oval in 
section. 

The groove for the extensor tendons of the digits is some- 
what deeper than in B. maxi1122bs, the ridge on its outer 
side being more strongly developed, while its inner border ' 
rises into an elongated blunt tuberosity, 2.5 cm. in length 
from above downwards, its lower end being about 3 cm. 
above the inner condyle. 

Judging from various fragments, the whole tibio-tarsus 
appears to have been of much more slender proportions 
than in the larger forms ; it probably measured about 50 cm. 
in length or rather more than the tibio-tarsus of A'. iX&- 
brandti, the other dimensions of which are considerably 
greater than the corresponding ones of this bone. 

The other chief measurements are :- 
em. 

Width of distal end . . . . . . . . . . . . . . . . . . . . . . . . . .  7.5 
Diameter of shaft from side to side at narrowest 

point .................................... 3 2  

The most nearly complete specimen of the smaller femora 
unfortunately wants the entire trochantm and inner condyle, 
while the head and outer condyle are much abraded. From the 
upper surface of the head to the lower end of the outer condyle, 
measured along a line parallel to the long axis of the bone, the 
length is 24-5 cm. ; a siniilar measurement of the femur of 23. titan 
gives 40 em. The circumference of the shaft at  the narrowest 
point is 13 cm., while that of the femur on which A'. modestus is 
founded is given by Milne-Edwards as 12 cm. ; two other femora 
in this collection measure 11.5 and 12 cm. 

The bone is much compresaed from before backwards, and the 
upper portion of the anterior face is very flat. The popliteal fossa 
is shallow and it8 borders less strongly defined than in the larger 
forms. 

The wall of the bone is compact and thin, but, unlike the larger 
femora, the cavity is large, since the bony reticulum is little 
developed. 

I n  the collection from Itampulu-VQ there are several newly 
complete vertebrae belonging to a large and a small species. The 
smaller vertebra include a nearly complete cervical, a cervico-dorsal, 
aud two dorsals. 

The actual length of the tibia of Mullwornis agilis is 44 em. 

Circumference at  the same point ................ 8.7 
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The cervical (Plate XV. figs. 2, 3, 4) is of the following dimen- 
sions :- 

cm. 
Length of centrum .......................... 4 1  
Width between anterior ends of pre-xygapophyses . 2 5  
Width between outer edges of post-zygapophyses . . 2.8 
Diameter of neural canal .................... 1.0 
Longest diameter of anterior end of vertebrarterial 

canal .................................... 1.4 
The centrum is much compressed from side to side in its 

middle portion, but widens out towards the ends. The articular 
surhces are of the characteristic avian form j the anterior is wide 
from side to side and narrow from above downwards, owing to 
its upper and lower borders being dee& concave ; the posterior 
is slightly wider than high and all ius borders are concave, the 
lower deeply so. On the ventral surface of the centrum, about 
one third of its length from the anterior end, is a median hama- 
pophysis, the front of which rises steeply, while its hinder border 
passes by a more gradual slope into a median ridge which runs 
back for about 1.5 cm. in the middle ventral line. There is no 
pneumatic fossa in the side of the centrum. 

The lateral portions of the neural arch are remarkably thin. 
The diapophyses and parapophyses are well developed, and, on 
the left side, the fused cervical rib is nearly complete, only its 
hinder portion being broken away. The vertebrarterial canal is 
very large, much larger, indeed, than the neural, a condition not 
occurring in the living lEatites or, to the same extent, in Di.laorn&. 
The interzygapophysial bar has behind and beneath it a pneumatic 
fossa, and above and in front of it on the dorsal surface, imme- 
diately behind the anterior zygapophyses, there is a still larger fossa 
into which several pneumatic foramina open. On the upper sur- 
face of the post-zygapophysis, near its outer hinder border, is a small 
tubercle (hyperapophysis), from which there runs forwards and 
inwards a ridge which increases in size as it goes; this does not 
meet its fellow of the opposite side to form a median neural spine, 
but is separated from it by a groove, which is shallow in front but 
deepens suddenly behind, forming a pit for the intervertebral 
ligament. 

The cervico-dorsal verhebra differs from the one just described 
in  possessing a broader and less compressed centrum, into the sides 
of which open a pair of large pneumatic fossae. The arch also is 
more massive and the ridges running forward from the post-zyga- 
pophyses very much higher and broader; as in the cervical, 
however, they do not unite to form a median neural spine. The 
pneumatic fossae of the arch closely resemble those of the cervical 
vertebra. The parapophyses and diapophyses have smooth articulw 
surfaces for the free rib. 

The smaller dorsal vertebra are very similar to the larger ones, 
and since the latter are the more complete they will be here 
described, though measurements of both will be given. 
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Of the two fairly complete large dorsals the one (Plate XV. 
figs. 5 & 6) which appears to be the anterior gives the following 
measurements :- 

cm. 
Length of centrum .......................... 7.5 
Approximate height from ventral surface to top of 

neural spine .............................. 22.0 
Width of centrum in middle .................. 5.0 
Diameter of neural canal from side to side ...... 1.5 

The centrum, which is slightly comprebsed, is produced ventrally 
into a hsmapophysis, which has been mostly broken away. The 
anterior articular surface is broader than high, while the reverse 
is the case in the hinder. The neural arch is very massive, and its 
sides below and in front of the broken transverse process are 
excavated by a large fossa roughly pyramidal in form. The 
articular surface of the anterior zygapophyses is nearly circular, 
its diameter being about 4.2 em. j in the posterior the surface is 
oval. The neural spine which slopes forward is very large and 
high; it is united with the post-zygapophyses and transverse 
processes by two pairs of thin vertical buttresses of bone, and with 
the anterior border of the arch by a median unpaired buttress ; 
between these plates of bone there are deep pyramidal fosss .  The 
result of this arrangement is that, though ,the vertebrae are very 
large, they are at the mme time extremeIy light. The transverse 
processes and the anterior lateral borders of the centrum being 
broken away, there is no trace of the articular surface for the 
ribs. 

The other large dorsal appears to have been posterior to the one 
just described. Its centrum is less compressed than that of the 
latter, and, as far as can be seen, there was no haemapophysis. 
Both the anterior and posterior articular surfaces of the centrum 
are about as broad as high. The articular surface of the post- 
zygapophyses are ovoid in shape and of great size, the long axis of 
that on the left side measuring 6.7 cm., though in this specimen 
that on the right side is somewhat smaller. The fosss in the side 
and on the dorsal surface of the arch are much like those described 
above, but there is an additional median one between the post- 
zygapophyses, bounded in front by the neural spine and behind 
by the hinder border of the neural arch. The dimensions are :- 

cm. 
Length of centrum .......................... 7.2 
Width of centrum in middle . . . . . . . . . . . . . . . . . .  6.0 
Height of centrum in middle . . . . . . . . . . . . . . . . . .  6.0 

As in the last specimen the articular facets for the ribs are 
broken away. 

As was mentioned above, the smaller dorsale closely resemble 
the larger in most respects ; they differ, however, in the form of 
the anterior and posterior articular surfaces of the centrum. 
These are concave and convex from side to side respectively, a8 
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usual, but show scarcely any curvature from above downwards. 
There is, moreover, a lateral fossa in the centrum separated from 
that in the arch by a nearly horizontal plate of bone. 

The specimen which agrees most closely with the first of the 
larger ones just described has a centrum measuring 4 cm. long, 
3 cm. high, 2.5 wide in the middle. 

Another specimen gives the following measurements :- 
om. 

Length of centrum .......................... 3.5 
Height of centrum at hinder end . . . . . . . . . . . . . .  2.7 
Width of centrum in middle .................. 2.0 

Prom the above descriptions it will be seenthat the Bpyornithidae 
munt have included a large number of forms differing greatly in 
size and proportions j indeed, in a very recent paper (4) Milne- 
Edwards and Grandidier have given names to no less than seven 
new species, three of which are referred to a new genus, Muller- 
o m i s ,  and it seems probable, as was shown above, that a third genus 
at  least will have to be established. It is to be hoped that the 
authors just mentioned have taken some particular bone 8s the 
type specimen of each species, and that names have not been 
given to miscellaneous collections of conjecturally associated bones. 
I f  it  should unfortunately prove that this precaution has been 
neglected, then it seems probable that confusion in the nomen- 
clature of the Xpyornithids will result. 

It is greatly to be desired that collectors should, whenever 
possible, mark in some distinctive manner such bones as occur 
together and appear to have belonged to one individual'. But 
even when this is not done, it is still possible to avoid confusion 
to a large extent by applying specific uames to some definite bone, 
preferably the metatarsus, as the type specimen of the species. 

The A#nities of Bpyornis. 
Concerning the affinities of B'pyomis  the most divergent views 

have been held. Isidore GeoEroy in his original paper (6) referred 
it to the Brevipennes (Ratits), an opinion now universally accepted. 
Valenciennes (9) considered it to be a diving bird, related to the 
Auks and Penguins. Bianconi (1) in a long series of papers strove 
to show that Bpyornis was the " Roc " of Eastern fable, and4hat 
its nearest living relative is the Condor. Milne-Edwarde and 
G.ra,ndidier (3) confirmed Geoffrey's original opinion and considered 
that Casuarius and Dinornis are the nearest allies. Von Haast (T) ,  
on the other hand, opposed this view and asserted that the resem- 
blances with Dinornis are superficial. Recently this opinion has 
been endorsed by Fiirbringer (5) and R. Burckhardt (2), both of 
whom, after an elaborate comparison of the Bpyornithidae with 
the other Ratite families, come to the conclusion that such resem- 
blances as exist between Zpyornis and Dirwrnis .are merely the 

I n  the present instance this appears to have bean out of the question, h 
bones occurring scattered at random. 
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result of convergence resulting from similar conditions of life, rtnd 
that though the great massiveness of the skeleton (pachyostosis) is 
characteristic of both families, it is attained in quite a different 
manner in the two cases. This conclusion would certainly seem 
to be supported by the bones here described. 

I n  the femora, for instance, apart from their great difference 
of form, the large upper pneumatic foramen, the numerous smaller 
ones opening into the popliteal fossa, and the great development 
of the bony reticulum am characters entirely wanting in Dinorah. 
Such points of structure as these appear to be of more importance 
in determining affinities than the mere external form of the bones, 
which may be supposed to vary more readily with changes in the 
conditions of life ; €or it is dificult to understand how such differ- 
ences of structure could arise in two closely related forms, since the 
same end appears to be attained in the two cases in different ways. 
The conclusion to be drawn from this is that the divergence 
between the two families must have occurred before the character- 
istic pachyostosis had been acquired. I n  their recent paper (4) 
Mhe-Edwards aud Craudidier have given a brief description 
of the skull, which, as far  as it goes, does not seem to afford 
much evidence in favour of the suppomd close relationship with 
Dimrnis ; nevertheless, at the close of their communication the 
authors, as in their former paper, assert thek belief that there 
is really such a relationship, end suggest the former existence 
of a southern land-connection to account for it. Perhaps when 
a complete description with figures of the skull, sternum, and 
pectoral girdle have been published, it may be possible to arrive at 
some definite conclusion concerning this interesting point. 
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EXPLANATION OF TEE PLATES. 
PLATE XIV. 

Fig. 1. AL&mais mdleri (?), Milne-Edw. & Grand. Right tsrso-metatarm8 
from behind. 

2. BpymiS mulleri (?). Right tarso-metatarsus from inner aide. k, Point 
of attachment of hallux. 

3. 23p~omis titan. Left tibio-tarsus from front. (Type specimen.) 
4. The same from inner side. 

All the figures are one-fifth natural size. 

PLATE XV. 
Fig. 1. (?) Mullerornis agilis, Milne-Edw. & Grand. Distal portion of right 

2. Cervical vertebra of a small species of Bpyornis (?) from left side. 

3. The aame from above. Eat. size. 
4. The aaine from front. Nat. size. 
6. Dorsal vertebra of large species of Bpyomis from right side. & nat. siae. 
6. The aame from front. 

tibio-tarsus from front. & nat. size. 

Nat size. 

nat. size. 

4. On the Bones of the Bpyornis, and on the Localities and 

[Received February 4, 1894.1 

I n  response to the kind invitation of the Secretary of this 
Society, I beg leave to offer the following remarks on the bones of 
thefossil Bpyornis for their consideration. There may be much of 
what I shall say which will, perhaps, not be new to them, yet if it 
confirms that which was already known it will not be altogether 
useless. 

I made 
NossT-bB, an island on the N.W. coast, my head-quarters, and 
then slowly worked my way down to Nossy-vB, an island near the 
S.W. extremity of Madagascar. It was in the early spring of 
1891 that I arrived at Nossy-v6, and I remained in the south and 
south central parts of Madagascar till September of 1898, and then 
I began to turn my face towards home. During the time I was in 
the south parts of ilfadagmcar I had several opportunities of 
searching for remains of the Bpyornis. These Imade use of with 
varied success, and though I may not have been so unfortunate 
as I had hoped, yet my efforts and the experience I gained gave 
me an insight of the bird's former habits, and the kind of places 
where its remains are likely to be found. 

Conditions in  which they are found. By J. T. LAST. 

I first arrived in Madagascar in the summer of 1889. 
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From what is already known, the Bpyornis may be considered 
as having had a range over the whole, or nearly the whole, of the 
southern half of Madagascar. This is proved by the fact that its 
remains have been found at Sira-b6, a place situated in about lat. 
19' 50's. Twice I have known its bones to have been found near 
M6rondQva, a small town on the W. coast in about lat. 20' 20' S. 
An egg was also found at  Minanjira on the east coast in about 
1st. 21' 10' S. These discoveries are sufficient to prove that the 
bird occupied more or less the whole of the southern half of 
Madagascar. 

I do not believe that the whole of this large tract of country was 
equally overrun by these birds, but rather that their numbers were 
much greater in the south and south-western parts than in the 
more northerly and eastern parts. This is shown, I think, by the 
fact that, excepting an egg found at MiuanjQra, few or no remains 
have been found in south-east Madagascar, but that nearly all the 
remains that have been brought to light up to the present have 
been discovered in the south and south-western parts. That the 
birds were more plentiful in the south and south-west parts of 
the island may be inferred from the abundance of broken egg- 
shells which are to be found on the rocky sides of the range of 
hills on the S.W. coast, whereas I do not remember having heard 
or read that there were such broken eggshells on the S.E. 
coast. All the unbroken eggs have, almost without exception, 
been found on the south or 8. W. coast. About two years ago I 
heard of a specimen which was picked up floating about on the 
M6rondiva River, near its mouth j but this is the only instance, 
so far as 1 know, of one being found north of St. Augustin's Bay. 

Regarding my own operations in searching after fossils, I think 
it will be better if, in the first place, I describe my work in the 
Minansiia district of the Antinosi country, in south central 
Madagascar, about long. 45" E. and lat. 23' S. It was only 
after two or three unsuccessful attempts to enter the country that 
I was at last able to do so, through the friendship of BQfanitriki, 
one of the Antinosi kings, who being about to return to his own 
country permitted me to accompany him. The journey occupied 
us eight days. On arrival at  the king's chief town I was given a 
house to use till I could make myself one more suitable. This 
building-work occupied me some time, and in going about with 
men to collect material I came across several places which appeared 
to me likely to be fossiliferous. On making inquiries of the 
natives, 1 was told that there were many bones, large and small, in 
the peaty flats where they make their rice-gardens, but they did 
not know to what animal the bones had belonged. After nego- 
tiating with the king for awhile, he allowed me to dig about on 
one of the uncultivated bogs alongside the Ifunsi River. The soil 
met with was black and clayey above, then we came to a layer 
of whitish marly soil, followed by a friable kind of light grey lime- 
stone, resting on fine-grained red sandstone. The fossils found 
were chiefly bones of Crocodiles, Hippopotami, broken tortoise- 



1894,] ME. J. I'. GIST ON T H ~  BONBS OF BPYORNIB. 125 

shells of more than one spxies, with a few fragments of Bpgornis- 
bones and a variety of vertebral bones, some of which must have 
belonged to other animals than those named above. All these 
were found between the grey marl and the limestone. The place 
abounds with fossils; but one would be led to judge that the 
creatures had not died where the fossil remains are now found, 
but rather that they had died at  a distance, and that the bones, 
being set free by decomposition of the body, had been carried 
down to their present positions by heavy rainfalls o r  other means. 
I f  this was really the case, it  would account for the jumbled-up 
manner in which the fossils are found, and would also give a 
reason why we did not find a skeleton intact. 

For nearly a year I made M6nansGa my head-quarters, journey- 
ing into the country in different directions as opportunity occurred. 
By this means, and from native report, I was able to learn a great 
deal about the nature of the surrounding country. It seems, 
from what I saw, that a great deal of the country to the south 
and east of Minansiia was formerly covered with a number of 
small lakes. These slowly became dry, from two causes-first by 
being gradually silted up from the surrounding higher ground, and 
also by the water, when the lakes were full, cutting its way out 
through the soft sandstone rocks, until a passage was formed 
which allowed the whole of it to escape. Crocodiles abounded in 
these lakes, as their descendants do in the lakes which remain. 
A small kind of Hippopotamus and a large Tortoise lived about 
the lakes and near country; these have left nothing hut their 
fossilized bones to show that they once existed. 

By talkingwith the king and people about these fossil remains, I 
learnt that they were in 'no way confined to the Mhansiia district, 
but were to be found all over the country to the N.E. along the 
Sakamare River-at Ilunti, more north, and beyond in the B m  
country, still farther north. In times of peace the Antinosi and 
Bara tribes interchange visits. Some men who had been there were 
working for me, and told me they had seen the same kind of bones 
in the Bara country. The natives have no knowledge of the 
creatures of which these fossils are the remains, and if asked, 
generally say they are the bones of the Pang'ani, a mythical 
creature, in whose existence most of the Malagasy tribes firmly 
believe. 

From BBfathri (an Antinosi king, living at  Kiliarivo, to the 
N.W., and whom I met several times) I learnt that there are 
several bogs in his district, with fossil bones in them, and judging 
from the manner in which he described some of the long bones, 1 
think it quite possible that some remains of the Bpyornis have been 
turned out by the natives whilst working in their gardens. He 
much wanted me to go and visit him at his town, but I could iiot 
get the opportunity. 

Passing thence to the valley of the Tiheza River one comes to 
another piece of country where there are a number of silted-up 
lakes, now dry and used as rice-gardens. Here again, undoubtedly, 
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fossil remains abound; in fact, judging from personal observation 
and native information, I should say that these dry lake beds are 
to be found scattered over the whole of South Central Madagascar, 
north of the Ong'uldhi, or St. Augustin River, and that they are all 
more or less fossiliferous. 

Whilst speaking of this part of the country, I must just call 
attention to a little district which extends, in a N.E. and S.W. 
direction, from the town of SSlu-avhratsi (situated on the right 
bank of the Ong'uliihi River, about a mile S.E. from where the 
Taheza flows into the Ong'ultihi) for about 16 miles to the small 
river Andriinumhi, which enters the Ong'ultihi on its left bank. 
This stretch of country, with a width of about five miles, has a 
number of hot springs, varying considerably in temperature. 
Some are so hot that any person or animal entering them 
would be scalded to  death, as the springs a t  Ambhdrumb6 and 
Andrhumtii ; others are deliciously warm, and by bathing in them 
a kind of vigour seems to  be imparted to the whole body. This is 
especially the case at  the warm spring just outside the town 
of Sau-avdratsi. The water when warm gives off a slight odour, 
something like iodoform ; but this disappears when the water 
has cooled, when it is quite clear and pleasant to the taste. The 
natives always use this water, and no other, for all domestic 
purposes in preference to the water of the great river which flows 
close by. At some of the springs a kind of salt is precipitated, as 
at SBlu-avhatsi and AndrSnumdi ; but at  the hot springs at  Bee6 
the water rushes up through the sand, flows away, and leaves no 
salt marks. 

Much might be said about this south central district of Mada- 
ga,scar, but time and the scope of my present paper will not allow it. 
I t<hink, however, sufficient has been said to show that it will 
become a country of considerable interest to the palaontologist 
and to all lovers of natural science, especially when the country 
becomes more opened up and travelling can be accomplished with 
more ease and safety. 

I will now, with your permission, give some account of my 
explorations on the south-west coast in search of fossils and 
other natural-history specimens. Excepting the few objects col- 
lected in Mhansih district, all the fossil collections I have sent 
home were obtained on the S.W. coast of Madagascar, between 
L h b u h h a ,  about hit. 2 2 O  lo' 8., and St. Augustin's Bay, about 
lat. 2 3 O  30' 8. It may be well, perhaps, to briefly describe this 
tract of coast-line. A range of hills extends along the west side 

' of Madagascar a t  a varying distance from the coast. About 8t. 
Augustin's Bay the hill-sides, in places, descend into the sea. 
The rocks forming these hills are full of fossil shells. Generally 
there is an extensive flat, of some miles in width, between the 
coast-line and the foot of the hills. This flat is very low, probably 
lower in some places than the high-water line, from which it is 
separated either by high sanddunes or stretches of elevated sand- 
stone rocks. There are a number of lakes, varying considerably 
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in size, dotted about over these extensive flats. Often a number 
of small lakes may be seen in close proximity, and these, looked 
upon as a whole, seem to be only the remains of wbat was 
formerly a lake of considerable extent. The boggy nature of the 
surrounding country also seems to indicate the same thing. Some 
of these small lakes dry up during the dry season, others are 
too large and have no outlets into the sea. The water is very 
brackish, and always leaves a thick deposit of salt as it slowly 
subsides. It is in the beds of these lakes that the various 
fossilized forms are found. 

At  Amb%sLtra, in about 1st. 23" S., a place visited by M. 
Grandidier several years ago, I found a variety of fossil bones. 
These consisted chiefly of remains of the Hippopotamus, Crocodile, 
Tortoise, and a few of the Bpyornis. If any of these creatures 
died in the water, the skeletons must have been much washed 
about and the bones separated, for it was seldom that two bones 
of the same animal were found together. The formation of 
the country shows that there was formerly a very extensive lake at 
this place. I n  the part where I excavated, the ground was fairly dry 
above, but we found it fuIl of water below. The soil is a blackish 
clay for about two feet j next we came to a stratum of white clay or 
loam from one to two feet thick j after this, some greenish sand 
and 8 layer of green sand mixed with pebbles. The fossils were 
found lying between the band of greenish sand and the layer of 
green sand and pebbles. I made two visits to this place, and during 
my second visit I intended to make considerable excavations in 
search for Bpyornis-bones, but after a few days my work was 
stopped by the king sending orders for my men to return home. 
The men were obliged to do as tbe king ordered. The king, 
personally, did not care what digging I did, for some time previously 
I had visited him, paid him the accustomed honours, told him my 
business, and he, in the presence of his chiefs, gave me leave to go 
where I pleased about his country and to collect what I wanted, 
naming one or two things which were L L  f u d i  " or prohibited. It 
was some of the big chiefs who really stopped my work. They 
thought I ought to be continually giving them presents ; and a,s I 
held a different opinion, they resolved to cut my work off. This 
they easily did, by telling the king some story, that it was bad for 
the cattle that the white man should dig holes in places where 
the cattle were likely to go; they would fall in and be lost. 
Of course the king had to comply with their wishes, and this he 
easily did by sending a messenger to take away my men, in his 
name. This ended my work at Amb6lisitra. 

From Ambhlisitra we must proceed to a place some few miles 
further north-Ambdtumifhku, in about Iat. 22" 40' 8. I t  was 
in this district that I obtained the large semi-fossil Tortoises 
which I have sent home during the last two years1. The flat 
country a t  this place, between the sea and the hills, is very similar 

See Trans. Zool. SOC. xiii. 1 [These have been described by Mr. Boulenger. 
p. 3Ob.--ED.] 
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to that at  Ambiilisdtra, but the coast-line, instead of having sand- 
dunes as a border, ha8 a long stretch of sandstone rocks, about 
100 feet high, and extending a mile or a mile and a half inland. 
These rocks are very hard on the top, waterworn and cut in all 
directions ; but the action of water is most seen on the rocks which 
are furthest inland. Here the softer 'inside stone has been 
washed away, somedmes to the extent of 20 or 30 feet, forming 
large caves-quite cosy hiding-places, such as only a native knows 
how to appreciate. It was in these caves that I procured the large 
tortoise-carapaces. Generally two were found in each cave ; 
on two occasions I found a large and a smaller one, and in both 
cases the smaller one was too much broken to take away. 

Another reason why I call attention to this place is because 
the face of the sandstone rocks along the high-water line is 
somewhat of a study. There is one considerable ledge wbich is 
covered with what I take to be fossilized shrubs. The rocks are 
soft, white, and finely grained, almost like Caen stone. I obtained 
some specimens of the fossil wood with the rock attached, and I 
hope they will shortly arrive in England along with some other of my 
collections. About ten feet beneath this ledge the rock is more red 
and coarser in grain, and contains a number of common land- 
shells. I also found some pieces of Bpyornis egg-shell embedded 
in it. Several of the shells and pieces of egg-shell I cut out 
and sent home with my f i s t  tortoise-carapaces in 1892. The 
reason why I refer to this is because the presence of these pieces 
of egg-shell in the sandstone tends, I think, to show how ancient 
a bird the Epyornis must have been. 

The next place I should like to call your attention to is Itam- 
piilu-be', situated on the south side of a rather extensive bay in 
ebout ht. 22" 10' S. It was in this locality that I obtained 
my best specimens of Bypornis-bones, as well as an abundance 
of bones of the Hippopotamus, Crocodile, and other animals. 
This place has a rough shingly beach leading up to an extensive 
flat of what appears to be a kind of limestone. The rock is of a 
light greyish colour, rather hard and compact ; it extends for a 
considerable distance inland, and is sparsely covered with sand 
in places, out -of which there is ft stunted forest growth. Here 
and there about this flat, and within half a mile from the beach, 
are a number of pan-like depressions, varying considerably in size ; 
these have become silted up with washings from the surrounding 
country, so that though they hold a little water in the wet season 
the surface quickly becomes dry again, and the natives use them 
as small gardens. It was from these pans that I obtained my best 
fossils, and I think I might have done better still had I been able 
to be present to work the places myself. 

Whilst I was at Ma'nansiia, in the Antinosi country, I employed 
a European (a man who had been many years in t'he country) 
to search for fossils and other objects of natural history. In  
going about he heard of these pans and that there were many 
strange bones in them ; he at once, with the natives he had witb 
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him, set to work to see what the bones were like, and seeing they 
were likely to be those I muted ,  he remained working at the pans 
for several days. According to  what the man told me, the places 
where he dug abounded with fossil remains, the uppermost being 
about four feet below the surface. Apparently the pans are 
from eight to ten feet deep-the tirst two or three feet consisting 
of c1 black peaty soil, the rest of a u liite or grey marl, in which the 
bones are found. The chief difficulty in working the pans is 
caused by the water contained i n  the soil : the soil is saturated, 
and the water cannot escape below because of the hard rock, nor 
can it evaporate through the peaty top ; therefore, as soon as a hole 
of any size is made, the water draius into it. I hare no doubt that 
many very valuable fossils lie hid in these pans, and these can be 
obtained only when proper means are used for removing the 
water. My man told me that in the place where he found the 
largest bones he mas obliged to leave many; he could feel them 
with his feet, but could not  stoop down into the water far enough 
to get them out. I think the only way of obtaining them is by 
the use of a good pump and long hoqe to drain the water away. 
I am strongly of opinion, judging from the remarks my man made 
about the place, that the &pyornis-skull, that great desideratum, 
would be found here if anywhere. 

I visited Itamphlu-b6 last September along with this man, and 
he diowed me the places where he had been norkiug. The people 
here are friendly. The king lives two days’ march inland, and has 
a good name among Europeans for fair treatment. Of course 
pre.sents must be given to  the king and chiefs before any work 
whatever can be done in the country. If I have the opportunity 
of returning to Madagascar, I should certainly like to spend a 
month or so working with proper appliances at these pans. 

I will now conclude my remarks about the YEpyornis with a 
few words concerning its egg. It is strange that the egg or even 
broken portions of it are never met with far inland. During all 
my explorations, though I have found the bird‘s bones a long way 
inland, I have neler seen any fragments of eggs either with them 
or inland anywhere. I have never heard of whole eggs being ob- 
tained inland, and I believe that all, or nearly all, have been found 
in the sand-dunes which are piled up along the coast. Everywhrre 
aloug the south and south-west coast fragments are to be found 
in abundance, especially on the hill-sides about St. Augustin’s 
B?y. Bushels of broken egg-shells could be gathered in this dis- 
trict with but little trouble. Prom this I jndge that these birds 
used to live generally in the more inland parts ot South Central 
Madagascar and a t  certain seasons came to  the coast to lay tlieir 
eggs, after which they betook themsell es again to their inlaud 
homes. I do not know whether this idea is quite correct, bbt i t  
seems to  me very probable, from the fact that their eggs, both 
whole and broken, are only found on or near the sea-coast. 

PRW. Zoor,. Soc.-1894, No. IX. 5 )  
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5.  Notes upon the Antelopes of the Pungu6 Valley. 
By MACDONALD BARKLEY.’ 

[Received January 4,1894.1 

On the 27th of July, 1893, accompanied by an English friend 
and two gentlemen from Cape Colony, I sailed f rom Beira in a 
small lighter on a hunting-expedition up the Pungud River, taking 
with us a few natives as guides, or as rowers in case of the wind 
failing. At Fontesvilla, a small t o a n  some 50 miles up the river, 
the terminus of the Beira Railway, then under construction, we 
increased the number of our Kafirs and proceeded about 18 miles 
further, passing the native village of Nevisferara on our way, to a 
poiut some 6 miles beyond that branch of the river upon which is 
the village of Mpanda’s. There, our boat running aground con- 
tinually owing to  the numberless shallows and sandbanks in the 
stream, we pitched a permanent camp and sent some of our 
followers back t o  Mpanda’s to hire native dug-outs and men to 
manage them. Leaving a few boys to look after the boat and 
those trophies which we had already secured, we proceeded to the 
junction of the Uleinna and Dingadingue, a point about 82 miles 
from Beira. Our plan of campaign was to pitch a camp on one 
bank or the other, and to shoot the coiintry round for several days, 
and then by means of our canoes to move on another day’s journey 
to  fresh ground. To a little beyond trhe Mpanda’s branch the 
banks of the river are well wooded with thorn-brakes, dwarf 
palms, fever-trees, and some very fiue timber; but the on1.p 
Antelopes we saw on this part of our journey were Waterbuck, a few 
RlueWildebeest. and one herd of Lichtenstein’s Hartebeest, the t v o  
former species being exceedingly plentiful throughout the whole 
of the country we covered. On the higher reaches of the riier 
the valley broadens out into a level plain, covered with long dry 
grass at this season of the year, a ~ ~ d b o ~ n d e d  by hills of some size, 
densely clothed with fine forest timber, amongst ~ b i c h  a e  were 
luckyenough to come upon a large herd of Elephants. although these 
animals are said to  be very rare nowadays in this district. The 
plains are but sparsely sprinkled with shrubs and dwarf palms, and 
dotted over with huge ant-heaps, and with every here and there 
vleys. At this time of year the vleys are for the most part dry, 
but the grass on them remains short and green, and forms pasture 
for the b a s t  herds of Buffalo, Antelopes, and Zebras which roam 
over the country. 

The district is infested by the Tetse fly, making it impossible 
to use cattle, and the climate is exceedingly uuhealthy for 
Europeans except from June to October, when a i t h  moderate 
care it is possible to keep n clean bill of health. 

The following are the different Npecies of Antelope of which we 
succeeded in shooting specimens during this trip. 

Cotnmimicnted by the Secretary. 
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1. OSDAS CANNA. 

(“ Eland ” of the Dutch and English.) 
This Antelope, though far from plentiful, is to be met with 

occasionally iu the more open couutry of the PuuguB Valley. At 
this time of the year (August and September) I never saw more 
than a pair together, usually feeding upon young grass at a little 
distance from timber-belts and never far from water. The skins 
of the one or two that we shot were beautifully marked with white 
stripes, very clearly defined, runniug in a downward direction, 
and with a dark stripe along the backbone. The animals were 
very fat and in splendid coat and condition, the largest standing 
16 hands 2 inches. 
2. COBUS ELLIPSIPRYMNUS. 

( ‘ I  Waterbuck ’’ of the English, ‘‘ Kring-ghat ” of the Dutch ; 
native name ‘‘ Mpeeva.”) 

This Antelope is by far the conimonest species throughout the 
Pungud Valley, and is sometimes found in herds of quite 40 head, 
the COWE as a rule far outnumbering the bulls ; they are generally 
discovered feeding upon the short grass of the dried vleys. They 
are stoutly built and heavy, but active, standing when full-grown 
about 12 hands. The largest pair of horns I procured measured 
272 inches along the curve, the average length of those of a full- 
grown bull being 264 inches. They are lyrate, broadly annu- 
lated to  within a little of the pciints, but much more deeply at the 
base than higher up. The hair of the Waterbuck is coarse and 
thicker round the neck than elsewhere, and this is especially notice- 
able in the cows, which are hornless. They vary much in colour, 
from a dark slate to a light brown, with a white ring round the 
rump, and in some cases, although not all, ft white marking round 
the lower portion of the neck. Their spoor is noticeable for being 
very narrow and pointed. 

3. CATODLBPAS GORGON. 

(‘6 Bluewildebeest ’’ of the English, ‘‘ Blau Wildebeest” of the 
Dutch ; native name “lnk6ne-k&ie.”) 

This Antelope is found in immense herds throughout the more 
open country bordering the upper reaches of the PunguB, Dinga- 
dingue, and Ulemna rivers. It is not at all uncommon to find 
them feeding in company with herds of Waterbuck and Zebra, and 
solitary specimens are frequently to be met with. When dis- 
turbed they evince great excitement and go through the most 
exaggerated antics, and, although usually shy and difficult of 
approach, are victims to their great curiosity, owing to which trait 
in their character they more than once fell to our rifles. 

They are of a bluish drab-colour, having brindled stripes down 
the forequarters, from which they are also known as the Brindled 
Gnu ; their bushy tail, mane, and beard are of coarse black hair ; 
they stand about 12 hands, both sexes carrying horns, the average 
spread of a bnll’s being about 5% inches. 

9* 
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4. BUBALI8 LICHTENSTEINI. 
(Lichtenstein’s Hartebeest.) 
This Antelope, though rare, is to be found scattered over the 

rough grassy plains of the Upper Pungu6 Valley. It is occasionally 
met with in herds of considerable size, but more generally seen in 
small numbers. On every occasion that I came upon them they 
were feeding on the open veldt, keeping clear of the more hilly 
and timbered country, and proved very di5cult t o  stalk. Both 
male and female carry horns, which measure about 15 inches, are 
deeply annulated, and turning slightly outwards from the base 
slope inwards again, the tips once more turning outwards and 
backwards. All those that we shot were of a uniform fawn- 
colour, with black legs, and with a grey patch, more or less defined, 
behind the shoulder. They stand about 12 hands. 

5. ~EPPUEROS MELAMPUS. 

(“Roode-bok ” (Roy-bok) of the Dutch ; ‘‘ Boybuck ” of the 
English ; native iiaine “ IrnpBlii.’’) 

This Antelope is occasionally to be found in the thick reed-beds 
along the river-bank ; but although we several times came upon 
females and shot more than one, 1. only once saw a male, and then 
was not hicky enough to secure it. Therefore I am unable to 
give any accurate measurements of their horns. 

6. NEOTRAGU8 SCOPARIUS. 

This little Antelope is found in great numbers wherever the 
bush is fairlg thick, avoiding the more open country and feeding 
either singly or in pairs ; it is very easy to approach, but  when once 
disturbed is remarkably awift  and active, doubling about amongst 
the scrub in a manner very suggestive of the course of a hare. 
It is of a bright fawn-colour, gradually shading off to white 
beneath the belly, with short, straight, sharply-pointed horns, 
about an inch apart at the base and averaging 54 inches in leugth. 

I n  addition to these Antelopes we came upon seteral Lions, a 
great many Buffaloes, Hippopotami, Crocodiles, Wart-Hogs, Zebras, 
and one large herd of Elephants. Wildfowl abound along the 
whole course of the river and in every vley, while many varieties 
of game-bird, including the Guinea-fon 1, are to be found on the 
plains. 

6. Description of a new Bat of the Genus Stenoderma from 
Montserrat. By OLDPIELD THOMAS, F.Z.S. 

[Received January 23, 1594.1 

Mr. Joseph Sturge, of the Montserrat Company of Birmingham, 
has sent to this Society a specimen of a Bat, which is said to do 
much damage to the cacao plantations in the island of Montserrat, 
Lesser Antilles. By the kindness of Mr. Sclater I have been 
permitted to examine and describe it. 
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I t  proves to be new, and I propose to call it 

STENODERMA MONTSERRATENSE, sp. n. 
Most nearly allied to S. niehollsi, Thos. with which it agrees 

in the characters which separate that from S. ru fum,  Geoffr., but 
distinguished by its decidedly larger size, stouter build, and by the 
proportions of the canines and premolars, both above and below, 
which are broader horizoutally and less elongate vertically. The 
inner upper incisors are as distinctly bicuspidate as in S. achrado- 
philun, Gosse. Molars $, their proportions much as in S. nichollsi j 
tbe last upper transversely oval, proportionally rather larger than 
in the allied species ; their area in cross section nearly equal to that 
of the inner upper incisors. 

Palatal emargination long and narrow. 
External characters as usual, except that the fur on the upper 

surface of the arms, wing-membranes, and legs is thicker and more 
extended, and also tht, as compared with 8. nidiollsi, the colour is 
more of a slaty than a brownish grey. No facial streaks or white 
shoulder-marks. 

Dimensions of tbe type, an adult male in spirit :-Head and 
body 69 mm. ; ear from uotch 16.5 ; forearm 51.5 (= 2.03 in.) ; 
lower leg 23 ; knee to most distant point of hind claws 35.5. 

Skull : basal length 18-2 ; greatest length 23.6 j zygomatic 
breadth 16 j interorbital breadth 7.1 ; palate, breadth outside 5’ 
10.5, inside m.L 4 4  ; basion to  front of palatal notch 13.2 j frout of 
canine to back of 74, ditto below $4. 

Hnb. Montserrat, West Indies. 
This Bat is said to hang all day under the branches of trees, and 

not to take refuge in holed and crannies as most species do. 

February 20, 1894. 

Prof. G. B. HOWES, F.Z.S., in the Chair. 

Mr. Arthur Thoinson, the Society’s Head Keeper, exhibited a 
series of Insects reared in the Insect-house in the Society’s Gardens 
during the past year, and read the following Report on the subject:- 

Report o n  the Insect-house for 1893. 
Examples of the following species of Insects have been exhibited 

in the Insect-house during the past season :- 

Silk-proclucing Bonzbyces and their Allies. 
Indian. 

Attacus atlas. Anthercea myZitta. 
- Cynthia. Actias selene. 
- pernyz. 

Ann. Mag. N. H. (6) vii. p. 529 (1891). 
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Japanese. 
&theram yunza-niai. 

Austzalian . 
"Antheiwcc, sp. inc. 

American. 
Sciniin cecropitc. Actias kmi. 
Telm polypJiemus. Hypochem io. 
~ prometheci. 

Antherna tywhecr . Actias mimosce. 

Cirina forcla. 

African. 

*- belitin. Gonomi ta postica . 

Diurnal Lepidoptera. 

Papilio porldirius. 
- vnccehnon. 
Thais pobyxennrr. 
Gonepterp rhnnmi. 
Argynnis puphia. 
- c'upJwosyr6e. 
Mditcea c i n.zict. 

Papilio ..ax. 
- astcricis. 
- troiks. 

European. 
Vanessa polychlorus. 
- antiopa. 
- atcilanta. 
Charaxes jcrsiics. 
Arge galathen. 

- adonis. 

Pcipitio crcsphontrs. 
- turnus. 
Lintenitis disippus. 

Lylccena coryaon.. 

American. 

IiTocturnal Lepidoptera. 
Smerinthus ocellatus. 
--- querczts. 
_I tilice. 
Triptogon modesta. 
Sp7Lin.v ligustri. 
- convolvuli. 
~ pinastri. - carolina. 
Deilephila vespertilio. 
- euphorbicP. 
Chceroccmpa elpenor. 
- nerii.  

Macroglossa stellatctruni. 
"Sesia culiciformis. 
*- bembiciformis. 

Zyqmna Jil+en,clulce. 
*Lcisiocampa rnonteiri. 
*Rhnbclosiri, ~ p .  inc. 
Enclromis versicolor. 
Saturnia carpini. 
- pyri. 
Eacles regalis, 
- imperialis. 
Anisota rubicunda. 

* Exhibited for the first time. 

Of the lepidopterous insects which I hnve the honour to place 
before the Meeting this evening the following are exhibited for 
t,he first time :-AntherrPa belinn, from Natal ; Antherea, sp. inc., 
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from Australia; Sesia cu1ici;formis and Stwia bembi&formis, European; 
Lcisiocampa monteiri and a species of Rhnbdosin, both from S.E. 
Africa. 

The specimen of Lasiocnmpci monteiri is not set out, as the 
upper edges of the under wings present a very curious hairy 
appearance, and look as though they had been singed. This could 
not be seen in a set-specimen. The specimen of Rhnhdosin, sp. inc., 
is a male, and there is a gingle specimen (a female) in the National 
Collection, but it has not. yet been named. 

The cocoons of Actias mirnoscp, from which the specimens ex- 
hibited emerged, were very kindly sent from Y.E. Africa by t~he 
Rev. H. A. Junod, who had seen our Insect,-house before leaving 
Europe. Other cocoons of this species were deposited by the 
Hon. Walter Rothschild, from which five pairs of moths emerged. 

During May last I captured some wild specimens of the conmon 
Pearl-bordered Fritillary, and placed them in one uf the cases, 
with a good supply of their food-plant (Piola): many eggs. 
were laid. The young la~vse hatched in due course, and fed well 
a t  first ; they then became sluggish and crawled int.0 the coruers 
of the case. After a time they commenced to feed again, and a 
second brood was produced-the first specimen emerging on the 
31st July. I eshibit this evening half a dozen extimples of this 
second brood. In  a state of nature this species is single-brooded. 

The specimens of the Hornet Clearwing of the Osier (Sesia 
hei?abiciforrnis) that were exhibited during the past season created 
great interest ; and many visitors, before reading the label, thought 
they were really hoynets or wasps. 

The most remarkable and interesting insect exhibited during 
the past year was a Goliath Beetle (GoZiathus druryi) from Accra, 
West Africa, which was presented by 3’. W. Marshall, Esq., on 
the 5th October, and which died on the 16th of December. This 
is prohbly the first specimen of this Beetle ever brought to 
England alive. It had besn in Mr. Marshall’s possession since 
May 1893, mid had been in England some time before i t  was 
received at the Gardens. It fed principally upon fruit, and 
preferred ripe melons to any other food. 

Of Orthoptera a large number of the Canadian Stick-insects 
(Dinphermwra femorccta) mere reared from ova deposited in 1892. 
Three Specimens of Leaf-insects (PhyUium ge2onus) from the 
Seychelles were presented by Dr. Nowell in December ; but I am 
sorry to sap t hy  did not live long. 

Mr. Oldfield Thomas exhibited the skin of n Giraffe from 
Somaliland, which had been brought to his notice by Meesrs. 
Rowland Ward and Co., and pointed out the considerable difference 
in the character of the markings shown by it as compared with t’he 
&-African Giraffe. I n  the Northern form the dark marks were 
large, sharply defined, and only separated from each other by 
narrow pale lines ; while in the S.-African form these marks were 
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mere vaguely defined blotches, comparatively far apart from each 
other. These differences were well seen on a comparison of the 
figure given by .Harris of the Southern Giraffe with those given 
by Riippell and Brehm of the Northern one. 

Prof. Sundevall had already noticed the difference in the general 
colour of the two animals, and had given to the Northern form 
the varietal name of Carndoparclalis g i r a f k ,  var. cethiopicn ’. 

A comniunication WRS read from Dr. R. W. Shufeldt, C.M.Z.S., 
giving particulars of the methods used in preparing certain Inver- 
tebrates, which were adopted by the experts at the U.S. National 
Museum, in the case of specimens sent to  Chicago for exhibition 
a t  the World‘s Coluinbian Exposition. This commnnication was 
illustrated by photographs of the objects in question. After the 
preparation of finished moulds of these objects, gelat ine casts were 
made from the moulds, the gelatine being made of the following 
composition :- 

Best Irish Glue. .  . . . . . . . . . .  4 oz. 
Gelatine (phokographers’). . . .  2 ,, 
Glycerine . . . . . . . . . . . . . . . .  4 ,, 

. . . . . . . . . .  Boiled Linseed-oil 2 79 

The gelatine casts were then coloured to resemble the objects 
in life. 

The following papers were read :- 

1 .  On the Mammals of Nyasaland : third Contribution. 
By OLDFIELD THOMAS, F.Z.S. 

[Received February 13,1894.1 

The present paper contains an account of the third and fourth 
collections of Mammals made and presented to the National 
Museum by Mr. H. H. Johnston, C.B., Consul-General for British 
Central Africa, with the help of his able assistant, Mr. Alexander 
Whyte, F.Z.8. Papers on the two previous collections have already 
been published 6. 

The series now described bears out the prophecy I ventured to 
make in 1892, that as Mr. Whyte’s knowledge of the locality 
increased he would be able to obtain the rarer and more local 
species, and that among these there would certainly be some 

‘Wild Animals of S. Africa,’ pl. xi. (1840). 
AtlaB Reise N. Afr. pl. viii. (1826). 
‘ Thierleben,’ iii. p. 188 (1850). 
“Pecora,” E. Vet.-Ak. Handl. 1844, p. 175. 
P. 2;. S. 1892, p. 546; aud 1893, p. 500. 
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novelties. For although there are not a very large number of 
Epecies altogether represented in the present collection, yet several 
are new to the locality, one is a rediscovered species described 
thirty years ago, and two are new to science. 

The Mammal-fauna is therefore evidently far from worked out, 
aud Messrs. Johnstou and Whyte should be encouraged to continue 
their explorations until, after the receipt of five or six more similar 
collections, we may perhaps be in a position to say that our know- 
ledge of the Mammals of the district approaches completion. 

1. CERCOPITHECUS ALBIGULARIS, Sykes. 
a. Ad. sk. 8. Fort Lister, Milanji, 3600 ft. 16/7/93. 
b. Ad. sk. 9. Milanji Plateau, 6000 f t .  26/4/93. 
For the determination of these two Monkeys I am indebted to 

Mr. Sclater, who has been recently making a study of this group, 
and who has kindly furnished me with the following note respect- 
ing them :- 

6‘  The male is much larger, and shows no rufous on the rump 
and arms, The smaller female has these parts strongly tinged 
with rufous. This is probably a sexual distinction, as it was no 
doubt on a similar specimen that C.  erythrarchus, Peters (which 
Dr. Matschie has lately pronounced to be= C. albigulnris, cf. Sitz.- 
Ber. nab. Freunde Berl. 1893, p. 215), was based. The female 
specimen agrees well with the figure of C. erythrarchzis in the 
‘ Reise nach Mossambique,’ and with a female specimen formerly 
living in the Zoological Society’s Menagerie.” 

2. OTOGALB KIBEI, Gray. 
a. Ad. sk. Blantyre. 2/93. 
b-d. 3 do. Shire Highlands. 12/92. 

3. GALAQO MOHOLI, A. Sm. 
a. Ad. al. 9. Zombn. 

4. EPOMOPHORUS URYPTURUS, Pet. 
a. Ad. al. 9. Zomba. 
Forearm 78 mm. 
I entirely agree with Prof. Du Bocage’ in considering that 

E. cqplurus of Peters i8 not synonymous with E. gambinnus, as 
stated by Dobson, but is a valid species int,ermediate between 
E. macrocephalus and E. minor. A t  the time of Dobson’s Catalogue 
there was not a specimen of it in the Museum, while 3. gambianus 
was represented by two examples from the Zambesi, so that he 
naturdly supposed Peters to have got hold of the same form, 
especially as the latter’s very imperfect description of the palate- 
ridges applies perfectly to those of E. yambiccnus. 

Sundevall’s I’tei*opus zucihlbergi from Natal appears, by the dimen- 
sions given, to be really E. gam.&unzts, but E. crypturus also occurs 

J. Sci. Lisb. (2) i. p. 3 (1889). 
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there, as is shown by a specimen from that country presented to 
the Museum by Capt. Shelley in 1881. 

5. RHINOLOPIXUS HILDEBRANDTI, Pet. 
a. Ad. al. d .  Zomba. 
Forearm 6.5 mm. ; ear, length 36 ; nose-leaf 25 x 13.5. 
This fine Bat I had at first supposed t o  be new, owing to the 

fact that Peters had only re-softened skins to describe, and these 
scarcely showed its most remarkable characteristics, namely the 
great size of the ears and nose-leaf, and the development of a dis- 
tinct crenulate supplementary leaflet outside the horseshoe. Nor 
did its describer observe that i t  is entirely without the minute 
intermediate lower premolar which most of the species possess, but 
which is also absent in R. cethiops. The British Museum, however, 
coutains one of Hildebrandt’s typical specimens, and a comparison 
with this proves the identity of the Nyasa example with it. The 
discovery of R. 7ddebranclti in Nyasaland effects a great extension 
of its range, as it was originally described from Taita, E. Africa. 

6. RHINOLOPH~S LANDERI, Mart. (?). 
a. Ad. al. Zomba. 1/93. 
This specimen differs from typical R. landeri, and equally from 

Peters’s R. lobatus probably synonymous with it, in the much 
greater breadth of the horizontal portion of the nose-leaf, which 
entirely covers the muzzle. As, however, a specimen quite agreeing 
with the true 22. Zan,zderi was obtained on the Shire by Kirk and 
Livingstoue (specimen G of Dobson’s Catalogue), I think it possible 
that the difference above noted map be purely an individual one, 
and not indicative of any local clistinction. Further specimens 
will, however, be necessary before this point can be properly 
cleared up. 

7. RHINOLOPEUS CAPENSIS, Licht. 
a. Ad. a]. 8. Zomba. 1/03. 

8. HIPPOBIDERUS CAFFEB, Sund. 
a. Ad. al. 2 .  Zomba. 1/03. 

9. VESPEI~US MEQALUBUS, Temm. 
a. Ad. al. Zomba. 1/93. 

10. VESPERUGO NANUS, Pet. 
a. Ad. al. Zomba. 1/93. 

Peters, ‘ Reise n. Mosaamb.‘ Sriug. p. 41 (1852). All reference to this species 
was accidentally omitted from Dohson’s Catalogue, but in his supplementrtry 
report of 1880(Rept. Brit.Aseoc. 1880, p. 10) it is included among the Ethiopian 
s ecies closely allied to and scarcely separable from R. fewumequimm, as is 90 the true R. Zffnderi. Whatever may be the ultimate fate of the other forms 
here thrown together by Dobson. there can, I think, be little doubt as to the 
essential identity of R. lobatus with R. kznderi. 
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11. PETRODEOMUS TETRADACTYLUS, Pet. 
a. Ad. sk. d .  Zomba. 1/6/93. 
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12. FELIS SERVAL. 

a, b. lmm. sks. 9 .  Fort Johnston. 2/93. 
13. HYBNA CROCUTA, Erxl. 
a. Ad. 8 skin and skull. Zomba. Sept. 15, 1893. 
The following are the dimensions of the skull :-Basal length 

233 mni. ; extreme length 286 ; zygomatic breadth 179. 
14. RIIYNCHOGALE MELLERI, Gray. 
Rhinogale melleri, Gray, P. Z. S. 1864, p. 575 ; Thomas, P. 25. S. 

a, b. Ad. sks. 8 2 .  Residency Garden, Zomba. 4/93. 
c. Yg. al. Ditto. 
‘ I  Wild fruits are always found inside the stomach of this 

Mungoose.”-A. W. 
The discovery of this fine Mungoose in Byasaland is of consider- 

able interest for two reasous. Eirstly,its localitynowbecomes known 
with certainty, whereas hitherto i t  has been only conjectured’ to 
occur on the Zambesi, a supposition that now proves to have been 
well-founded. Secondly and chiefly, owing to the fact that the 
original, and hitherto unique, specimen presented the remarkable 
number of five premolars on each side above, further specimens 
were urgently needed to  show whether or not this was the normal 
number in the species. The importance of this point is exceedingly 
great, for no other known mammal has more than four premolars, 
and the exception presented by Rhynchogale has puzzled myself 
and other writers on the subject ’. Believing as I do that four is 
and always has been the maximum number of premolars normally 
present, at least since middle Mesozoic times, it is something of a 
relief to find that the one known exception to this rule now dis- 
appears, as the perfect skull of specimen a4 has simply the normal 
number of four premolars, and we may consequently assume that 
the type was abnormal in its possession of five. 

The occasional abnormal development of five premolars is well 
known in Carnivores, notably in dogs, and is, I believe, generally 
due to the fission into two of one or other of the normal set of 
four. I quite fail t o  see, a6 Mr. Bateson would have us do 5, that 
such cases are any argument agsinst a belief in the irldividual 
homologies of teeth, and are not explainable by the simple process, 
discovered and described by himself, of the fission of normal teeth. 

Nom. nov. = Rhhogale, Gray, P. 8. S. 1664, p. 575; %ec Gloger, Handb. 
Naturg. pp. xxix and 75 (1612). 

P. 8. S. 1662, p. 86. 
Cf. Phil. Trans. vol. 178, Biol. p. 456, 1687 (footnote). 
Specimen b is 80 old that the teeth are all worn down or broken out, while 

1882, pl. iii. 

specimen c is too young to show any teeth at all. 
P. Z. S. 1692, pp. 102 el sepp. 
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I11 the instance before us, it is practically certain that the simple 
and attractive explanation, often put forward in  such cases, that a 
milk premolar has been retained, iustead of being shed in the 
usual way, is not applicable. For although there is no marked 
difference in size either between the most anterior premolar of the 
type and that of specimen a, or between the third of the type and 
the second of the same normal specimen, so that the tooth between 
them in the type would seem unlikely to be the product of t h e  
fission of either r)' or p", yet the mu' of other Herpestincz is in 
form entirely unlike the styliform extra tooth under discussion, 
and mp' has as yet never been certainly shown to be present in 
any Carnivore. 

Mr. Whyte's observation on the food of R. melleri is of great 
interest, as its fruit-eating habits may perhaps account for  the 
peculiar structure and wear of the molars. In all the three 
specimens before me the posterior molars appear to be more 
worn than the anterior, as though an unusual amount of chewing 
had fallen to their share; but it must be admitted that this appear- 
ance may be deceptive, and that the explanation may be that $ is 
naturally so much flatter than usual that it appears to be worn 
flat almost at  once. 

The fe ta l  or newborn specimen c, preserved in  spirit, shows 
not the slightest trace of a mesial naked h e  below the muzzle, 
and therefore lends weight to Dr. Gray's opinion as to  the value 
of this character in dividing the genera of Herpeetine. 

15. CROSSARCHUS PASCIATUB, Desm. 
a. Ad. sk. Q .  Zomba. 1/93. 
b. Yg. sk. Zomba. 1/93. 
c. Yg. sk. 

16. LUTRA YACULICOLLIS, Licht. 
a. Ad. sk. 9 .  Fort Johnston, Upper Shird. 11/92. 
This specimen belonged to the collection worked out in May 

1893, but was accidentally omitted from m y  previous paper. The 
species is a rare one, and this exact record of its occurrence is 
therefore of value. 

Mpimbi, Upper Shirk. 

17. SCITJRUS PALLIATUS, Pet. 
a, b.  Ad. sks. 9 .  Milanji Plateau. 13 & 15/4/93. 

18. SGIUEFS MUTABILLIN, Pet. 
a-i. Four adult and five young skins. Zomba. 12/92 and 1/93. 
These midsummer specimens are of the greatest interest, as 

illustrating a little further the series of seasonal changes occurring 
in this remarkable species. The adult specimens are halfway 
through a change of fur, two of them having fresh grizzled-grey 
hairs on the anterior halves of their bodies and on their t d s ,  
while their posterior halves are clothed with ragged rufous or 
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almost straw-colonred f u r ;  the other two are not quite so far 
advanced. Laying them beside the skins previously received it 
appears, although this must be for the present a merely tentative 
explanation, that the grey fur characteristic of October skins 
gradually blraches under the influence of the summer sun, until 
its black rings become first brown and then rufous, this change 
being quite independent of the shedding and replacement of the 
fur itself. A t  the same time there is a change in the paler rings 
betwren white and yellow, but in which direction and a t  what 
particular season the series before me does not  conclusively show, 
chiefly because, although marked with the month of capture, the 
exact days have not been noted, so that there is often a little 
uncertainty as to their exact succession. Coincidentally with this 
bleaching of the dark rings the true change of fur occurs, the fur 
first felling off on the head, then on the shoulders and tail, and 
remaining on the rump until in January i t  is, as already noted, 
nearly straw-coloured, with rufous subterminal and yellowish 
terminal rings. The bleaching of the fur from black to rufous 
during life may seem almost impossible, but that it really occurs is 
shown by the darker rings of the tail-hairs, which in October are 
all deep glossy black, but in November those near the bases of the 
hairs, where they are not exposed to the sun, are still nearly or 
quite black, while the terminal ones are brownish red. 

The young specimens, all apparently of about the same age, 
introduce a further element of complexity into the question, for 
while four of them (Dec. and Jan.) are in a rufous stage, the fifth 
(December) is grizzled grey, exactly like the grizzled grey parents 
killed in October. 1 can make no suggestion for the  elucidation 
of the mystery, but I would suggest, to any one having the oppor- 
tunity, the collection of a mother and her whole litter of young, t h e  
skins to be marked with their exact date, and with the fact of 
their belonging to one another. 

I may venture to hope that further collections will contain more 
specimens of this very remarkable species, so that I may later have 
the pleasure of giving a complete account; of its changes all the 
year round. 

The fourth collection, made from May to August 1893, contains, 
unfortunately, no specimens of S. mutahilis. 

19. MUS DOLIUHURUS, SmUtS. 
a. -4d. al. 9 .  Zomba. 12/92. 
6. Imm. al. Zomba. 12/92. 
The following are the measurements of the well-preserved adult 

specimen :-Head and body 97 mm. ; tail 155 ; hind foot, without 
claws, 22 j ear from notch 15.5. 

Mammze 1 -2=6. 

20. Mus MODESTUS, Wagn. 
a. Ad. al. Zomba. 1/93. 
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21. ISONYS DORSALIS, A. Sm. 
a. Ad. sk. Zomba. 2/93. 

22. CRICETOHY~ QAMBIANUS, Waterh. 
a. Ad. sk. 8 .  Zoinba. 
b. Ad. sk. Zombn. 27/4/93. 

[Feb. 20, 

23. LBPUS WHYTEI, sp. n. 
a. Ad. sk. 6. Mpimbi, Upper Shirk. 4/93. 
b. Ad. sk. 2.  Palombi R., Shirwa Plain. 15/8/93. T g p .  
c. Ad. sk. 9 .  Zomba. 19/4/93. 
Size and general colour above nearly as in L. capensis, but the 

back is more uniformly griazled and less mottled. Fur decidedly 
harsher than iu that species. Ears 
comparatively short ; their external band brown all along, with a 
whitish margin; their extreme tips only black. Nape bright 
rafous. Sides slightly moru rufous than back, but not nearly so 
much as in L. capensis. Chin white. Chest rufous fawn, as 
are also the upper surfaces of the hind feet. External surface of 
fore limb, and line down hind leg, richer rufous. Tail rather 
short, black, more or less mixed with rufous fawn above, white 
below. 

Skull with a short muzzle, very broad proximally, narrow inter- 
orbital region, and narrow posterior narial fossa. Incisors broad, 
their groot e close to their inner edge. 

Forehead with a white spot. 

Dimensions of the type, an adult skin, female :- 
Head and body 468 mm. ; tail without hairs (c.) 47 ; ear, fyom 

notch, 88 ; hind foot, without claws, 95. 
SkolI : basal length 68 ; basilar length 65.5 ; greatest breadth 

425; nasals, greatest length 37, greatest breadth 18; inter- 
orbital breadth 16.2 ; intertemporal breadth 12-7 ; diastema 21.5 ; 
anterior pdatine foramina, length 20.5, combined breadth at 
surface 9.2 ; width (antero-posterior) oE palatal bridge 8.6 j least 
breadth of posterior narial fossa 5. 

This Hare, which 1 have much pleasure in naming after Mr. 
Alexander Whyte, the able seconder of Mr. Johnston’s efforts to 
investigate the fauna of Nyasa, is readily distinguishable from 
L. ccpnsis by its harsher fur, rufous nape, shorter ears, feet, and 
tail, and somewhat different coloration. It is by no means 
improbable that the specimens froin Angola which have been 
referred to “ L. ochropus, Wagn.,” really belong to L. wiytci, but 
this point can only be determined later. The typical L. oclwopus 
was described from the Cape itself, and, in apeement with Water- 
bouse, I can see no possible reason why it should not be looked 
upon as strictly synonymous with L. capensis. 

21. PROCAVIA JOHNBTONI, sp. ii. 
a. Ad. sk. 2 .  Fort Lister, 3500 ft. 20/’7/93. Type. 
b. Imm. slr. Fort Milanji. 27/7/93. 



1894.1 YAMMALB OP NYASfiLAND. 143 

c. Yg. sk. Milanji Plain, 4000 ft. 27/10/91. (P. cupensis 
of P. 8.8. 1892, p. 553.) 

' I  Found a,mong the rocks at base of cliffs."-A. W. 
Allied to  P. ccipensis, and therefore belonging to  Procavia in the 

narrowest sense j no relationship to  " Heterohyrax " or "Dendro- 

Fur comparatively harsh, at least in the type, killed 
in early aummer. General colour of body brown grizzled with 
white, the grizzling far coarser than in P. cupensis. Underfur 
smoky brown. Crown of head deep reddish brown, withont white 
grizzling, much as in some of the red-headed examples of P. ahys- 
sinica. Cheeks grizzled grey, blacker just beneath the eye. Ears 
of medium length, thinly clothed iuternally with whitish, externally 
with black hairs. A prominent blotch behind and below the ears 
deep black, this colour running in the type vertically clown the 
sides of the neck. Chiu black ; t,hroat and chest grizzled grey ; 
belly deep dirty yellow. In  the younger specimens the t.hr0n.t and 
chest are, like the belly, yellow. Arms and legs like back, but the 
upper surfaces of the hands and feet are deep black. 

Dorsal spot small, roughly oval, uniform black. 
Skull equalling or even exceeding in size that of P. shoana, of 

which only three skulIs, all in fitage VIII., of those measured iu 
1892, have a greater basal length than the present typical specimen, 
which is only in Stage VII. Diastema rather short, but longer than 
in P. cupensis both above and below. Interparietal sutures per- 
sistent. Interparietal bone, as seen in specimen G, Stage II., before 
its form has been altered by the growth of the masseter, peutagonal, 
its longest side the posterior one, which is directly transverse, 
and nearly double the postero-lateral ones. 

Teeth. Molars and premolars very large and heavy, exceeding 
those of any other species j no doubt, however, as in P. capensis, 
they will prove to be variable in this respect. Pi sub-quadrangular, 
similar in shape to p', far larger and stouterthan in P. enpensis. 
M' of type no less than 8.5 rnm. in breadth, thus exceeding by 
c 4  mm. the largest molar (of P. shoana) measured in 1892; its 
height too much reduced by wear to be worth measuring. Lower 
pl better developed and apparently more persistent than in P. 
capensis, its horizontal length in the type 33  mm. 

hymx.' " 
Size large. 

Measurements of the type, in skin, 0 :- 
Head and body 560 mm. ; [hind foot of spwilnen b, 53 1. 
Skull (Stage VII.) : basal length 90.5, greatest breadth 53 ; 

nasals, length (median) 23, breadth posteriorlg 28.5 ; interorbital 
breadth 23, iiitertemporal breadth 26 [interparietal of specimen C ,  
length 8.5, breadth 9.51 ; palate, length 50 ; diastema, above 11, 
below 4 : length of upper molar series 44, of lower molar series 45 ; 
height of lower jaw 50. 

This fine new Dassy', which, as being the most striking new 

This word, which is the coinmon name given by the English Cape Colonists 
1 See " On the Species of the Hyracoidea," P. Z .  S. 1892, pp. 50-76. 

t,o Procavia. capemis, niay be conveniently used for any member of the genus. 
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Mammal discovered during Mr. Johnston's exploration of the 
Nyasa Fauna, I have named in his honour, is remarkable as being 
the only member of the genus distinguished by any colour-markings 
other than those of the dorsal spot. The prominent black ear- 
mark is in fact quite unique iu the group, while its reddish-brown 
crown, although sometimes present in P. abyssinicci, will readily 
distinguish it from its nearest ally, P. capensis, in which the crown 
is finely grizzled like the back. The unusual massiveness of the 
grinding-teeth mill also readily separate P. johnstoni from all athcr 
forms. 

The occurrence of this peculiar but clearly representative species 
between the ranges of P. capensis and P. shoanc6 tends to confirm 
their distinctness from each other, on which I had throwu some 
doubt when writing in 1892. 

Since my monograph of the genus was prepared, two species 
or Procavia have been described by Dr. Matschie', but both 
belong to the Dendrohyrax group, and have therefore nothing to 
do with P. johnstoni. 

25. PROOATIA BRUCEI, Gray. 
a, b. Ad. Q imm. sks. 9 .  Mpinibi, Upper ShirB. 
c Yg. sk. Fort Lister, 3500 ft.  25/7/93. 
These specimens probably represent Hi/rax mossambicw, Peters. 

The youngest of them has already got its interparietal sutures 
closed. 

4/93. 

The basal lengths of the three skulls are :- 
a. (StageVIII.), 79 mm. : b. (Stage V.), 71 ; c.  (Stage ID.), 63. 
The ears of these examples are more prominentry white than 

is usual in P. brzccei, and their bellies and feet are also particularly 
white, characters in which they somewhat resemble the closely 
allied P. bocagei, and it is probable that when more specimens 
of the latter are obtained the two forms will be found to grade 
into one another. 

In  looking at the fine set of Dassies from Nyasa now sent, 
three of P. jolinstoni and three of P. brucei, all found more or less 
together, on0 cannot fail to be struck by the peculiar method in 
which evolution seems to have been going on in the group. Not 
only do they afford a striking instance of the remark made pre- 
viously as to the const,ant occurrence together of one species of 
the hypsodont and one species of the brachyodont group, the com- 
petition between members of the two groups apparently not being 
severe enough to prevent their living together, but also, the 
practicability of their living together being once proved, they seem 
then to have tried to become as different from each other in their 
superficial characteristics as possible. Thus, while the hyposodont 
P. johnston,i is distinguished from its allies of the same group by 
ils Clark head, black ear-markings, dirty yellow belly, and black 

' S.-B. nat. Fr. Berl. 1892, p. 110, and 1893, p. 112. 
P. Z. S. 1892, p. 57. I 
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digits, P. brucei in Nyasa is distinguished from P. huee i  else\diere, 
as just mentioned, by its w7de ears, pure white belly, and white 
digits, each species when meeting its cougener having, as it were, 
emphasized its own distinguishing characters in order to  be unlike 
the other. For P. brzccei, wherever found, is already characterized 
by its pale colour generally, whitish head, and white or pale 
yellow dorsal spots, while P. capensis, of which P. johmtoni may be 
looked upon as a modification, -has a generally dark colour aud a 
black dorsal spot. 

Thus there seems to be between the two a sort of mutual 
LL repulsion” in their characters, the exact converse of the better 
known “mimicry.” I t s  object would very probably be that of 
furiiishing the individuals of each species with “ recognition 
marks ” by which to know comrades froin I‘ivala. 

26. RHINOCEROS BKCORNIS, L. 
a.  Horns. Shire Highlands. 

27. PHACOCH~ERUS BTHIOPICUS, Pall. 
a, b. Ad. skulls. 8 9 .  
28. BUBALIS LICHTENSTEINI, Pet. 
cc. Ad. sli. and skull. 
b. Skull. Shird Highlands. 

29. OREAS OANNA, H. Sm. 
c ~ ,  b. 2 ad. sks. Q . 
30. STREPSICBROS KUDB, Gray. 
a. Ad. skull. 8 . 
31. TEAOELAPECUB BCRIPTUS, Pall. 
u. Ad. skull. Shire Highlands. 

32. KOBUS ELLIPSIPRYMNUS, Og. 
a,  b. 2 frontlets and horns, 

33. BPYCEROS MELAMPUS, Licht. 
a, b. 2 ekulls. Bhird Highlands. 

3 4. OREOTRAGUS SALTA$OR, Bodd. 
u. Ad. sk. d . Fort Lister, Milanji, 3600 ft. 
“Found in pairs a t  the base of the high cliffs among rocks, and 

also on the higher ridgy. 

35. MANIS TEMMINCKI, Smuts. 
a. Ad. sk. Zombs. 

Shir6 Highlaudr. 

Shire Highlaadr, 

Shire Highlands. 

ShirO Highlands. 

Shire Highlands. 

17/7/93. 

Also on Mt. Boinba.”-A, W. 

PROC. ZOOL. 80~.-1894, NO. X. 10 
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P.S., March 17th, 189L-Specimens representing the following 
species have arrived since the above was written, and may con- 
veniently be added to the list here :- 

Xi. RETNCHOCYON CIBNEI, Pet. 
m. Ad. sk. $. Zomba. 1/11/93. 

37. CANIS MESOMELAS, Schr. 
a. Ad. sk. 8. Palombi R., Shirwa Plain. 11/10/93. 

38. NANOTRAGUS GCOPARIUS (Schr.). 
n, b. Ad. sks. Shirwa Plain. l0/93. 

39. CERTICAPRA ARUNDINUM (Bodd.). 
a. Ad. sk. 6. Pdombi R. 6/10/93. 

2. On a Collection of‘ Land-Shells from the Samui Islands, 
Gulf of Siam. By 0. F. VON MOELLENDORFF, PI1.D.’ 

[Received Deaember 4, 1893.1 

(Plate XVI.) 

Mr. C. Roebelen, a well-known collector of orchids, to whom I 
am indebted for a great nuinber of interesting shells from various 
parts of Eastern Asia, visited, in 1888 and 1892, the small group 
of islands south of Bangkok, named by the Siamese KO-Samui, 
and situated near the coast of the Malay Peninsula at its narrowest 
part,. The group, from which, so far as I know, no Land-Shells 
were hitherto known, consists of several small islands, the largest 
of wbich is called Samui. The rock seems to be calcareous 
throughout : at least one small island, called Kwangtong, is, 
according to Mr. Roebelen, one mass of apparently madreporic 
limestone. 

As might have been expected from their geographical position, 
the fauna of the Samui group is esRentially Malaccan, several 
species being common to the adjoining mainland, and most of the 
forins peculiar to the group having their neareut relatives amongst 
the species of Siarn, Tenasserim, and Perak. 

Fam. STR~PTAXIDB. 

1. STEEPTAXIS SIAMENSIS, Pfr. 
Streptaxis siamensis, Pfr. Mon. Hel. v. p. 449 ; Tryon, Man. 

fhbsp. nov. DEPRESSh.-Di$rt a typo spirn mag& depreasp, 
anfractu ultimo rncqis clistorto, penultirrio suhtm glahmto, clepzte 

Pulm. i. p. 79, t. xv. fig. 73. 

Chnmmiicnted hy Mr. G. B Sowesnv F.2 S. 



I 
I 

8 

17 

GB Sowerby Jd i hth Hanl-t imp 

LAND SHELLS FROM THE SAMUI TSLATIDS . 





1891.1 LAND-SHELLS FIEOM, THE SAMUI 1S;LANI)S. 147 

columellari subohsoleto, nodiformi, dentibus. in margine erc*terno 
appoximcztis subcepualibus. 

Diam. 10.5, alt. 7 midlim. 
By the flatter spire and. the stronger distortion of the last whorl 

to the right this form appears at  first sight to be very different ; 
and a8 there are some differences in the dentition as well, I feel 
almost inclined to separate it specifically. Having only one speci- 
men of the variety and but two of the type, I leave this question 
for further study. 

2. STREPTAXIS MIRIFICUS, sp. nov. 
F. umbilicata, d(pressn, suhiilissime striatula, nitens, pellucida, 

hyalina. Anfractus 5$, planulati, superi spiram reguhrern 
perplanam ripice .fere immerso q$i:ientes ; penultimus ad peri- 
pheriam acute carinatus ; ultimus mnxime dktorlus, valde 
excentricus, basi peculiarher impressus, ad nperturnm valde 
compressus, subtus subacute criutatus, sat deflem. Apertura 
maaime oblipuz, perccnqusta, irreplariter cordiformis;peristomct 
sat expansum, albo-lnhiatum. Ln.mella parietnlis peraka, eralida, 
longe intrans, superne bicruris, ,utrinyue i n  c a h m  parietalem 
dminens. 

(Plate XVI. figs. 1, 2.) 

Diam. 9, alt. 4 millim. 
A fine new species oE the group of X. exactitus, Gld., and X. han- 

leycinus, Stol., both froin Moulmein, distiiiguished by the entirely 
plane spire with almost immersed centre, the bifid parietal lamella, 
the compressed cordiform aperture, &c. 

3. STREPTAXIS RQEBELENI, sp. nov. 
T. aperte umbilicata, deprcssa, subtiliter arcuatim costulata., tenL3, 

pellucida,.hyaEna. Anfr .  6 ,  conoexiusculi, sat lente accrescentes, 
superi sparam subregularem depresso-conoideam eficientes ; pen- 
ultiinus uix, ultimzis paullum clistortus, bnsi subin$atus, glabra- 
tws,  pone aperturam coarctatus. Apertura diagonalis, truncato- 
elliptica ; peristoma sat expansum r~$exiusculum, ah-labiatum, 
margine externo profunde sinuato, ad insertionem subito attenuato, 
recedente. Lamella parietalis valida triangidaritw elevatn, 
dentibus 3 lamelliformibus in margine externo et basali et nodulo 
in wkmelb 0ppositi-s. 

(Plate XVI. figs. 3,4.) 

Diam. niaj. 8.5, min. 7,  ult. 5-25 millim. 
Forma major : diam. maj. 10, nzin. 8 ,  cdt. 5.5 millim. 
Forma minor : 9 ,  7.5 ,, 6, ,, 3.75 ,, 
I find no recorded form of Streptaxis with which this interestiiig 

species could be united. According to the rather meagre descrip- 
tion, 8. elisa, Qld. (Proc. Bost. SOC. vi. 1856, p. 12 j Pfr. Mon. Hel. 
v. P. 448), of the Mergui Archipelago, must be somewhat similar, 
but is larger, has one whorl more, the whorls are angulate or 
carinate, arid there are two parietal lamellae. Both species are by 
their depressed and almost regular form, with very little distortion, 
rather isolated among the Asiatic Streptaxes j in the somewhat 

10" 
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artificial division of the genus as given by Pfeiffer they might be 
classed in Uisoartemon. 

4. STREPTAXIS (OOPHANA) BULBULUS, Morelet. 
Xireptaxis (Oophdna) hu16dus, Tryon, Man. Pub. i. p. 80, t. 15. 

Described from Pulo Condor. The single specimen from the 
Sainui group is rather more ventricose, the diniensioiis being 15 : 
11.5 millim. instead of 16.5 : 11 in the type. 

5. STREPTAXIS (OOPHANA) STFLANGULATUS, sp. no?. (Plate SVI. 

T. aperte umbiliccrta, ovata, sat tenuis, suhti7iter arcuatirn costulatrr, 
srrica'na, h?jlnlina ; spira subreyukuritei. ventyoso-conica, upice 
obiuso, yliihrato. Anfr. 6 ,  sat convexi ; ultimuspaulluna deuirrns, 
circa umbilicum cornpressus, obtuse carinntus, pone aperturmn 
subito coai'ctatus. Apertura parum oblipua, tmncato-ovalis ; 
peristoma late expansum, tenue, intus callosum, ad insertionem 
Inavgiinis externi nttenuatum. Lamrllcc pccrietalis valida, sat 
elevata ; clentibus 5, uno in pnrte superiore colturnella, 2 i n  
margine basali, 2 i n  maryine externo oppositis. 

figs. 41-43. 

fig. 5.) 

Alt. 10.5, diam. 7.5 millim. 
Althoiigb certainly belonging to the group of the last species, 

this peculiar form differs at once in the almost rogdar, hardly 
deviating last whorl and the peculiar coarctation behind the mouth, 
which calls to mind the similar formation in certain species of 
Alyccpus (Dioryx). The whorls also are more convex, the shell 
is thiuner, the peristome broader, and there are 5 teeth instead 
of 3. 

Mr. Ancey is quite right in considering his group Oophnna, of 
which 8. bulbulus is the type, to be a c~ounecbing-link between 
Streptaxis and Ewnea. I n  fact 8. stranplatus uould at first sight 
rather be considered ns nn Ennea by many, on account of its 
regular shape. That this is, however, a Streptamis and not an Ennea 
may be inferred from young specimens, which show no teeth, 
whilst all the young Ennea are dentate. 

Fam. NANINIDX. 
6. MBCROCHLAMYS LIMBATA, sp. nov. 
27. peiforata, diseoideo-depressa, solidula, suhtiliter striatula, lineis 

spirnlibus nullis, pellucida, nitens, pallicle corneo-javescens, 
subreyulariter corqieo-sirignta. Anfr. 6 ,  conveaiusczcli, leiite ac- 
crescentens, suturcc prqfunda marginata discreti ; ultintus non 
descenclens, basi eonvexior, circa umbilicum exccivaius. Ape?-tura 
.fern verticalis, late elliptica, valde excisa ; pevistonaa extus 
rectum, acutum, mnrgine columellari lcviter rejexo, intus call0 
Iutiuseulo, sat crnsso linabatum. 

(Plate XVI. figs. 6,7.) 

Ditrn~. nary'. 19-22.5, min. 16.5-20, alt. 10.25-133.5 niillim. 
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With all proper hesitation at  introducing a new species of this 
genus, the very numerous species of which certainly require some 
weeding out, I cannot combine this form with any published 
Macrochlanzys. I t s  nearest ally seems to be X .  resplelzckm, Phil., 
wr. obesior, Mart. (Ostus. Landscbn. p. 72, t. xii. fig. 6 ) ,  pf 
Niam, which has a slight callosity behind the peristome; it IS, 
however, only visible in very adult specimens and but a thin 
lager, whilst all my specimens of M. linihnta show a distinct 
inner lip, which is repeated several times in the interior of the 
last whorl. Besides, the Samui form has a wider umbilicus, more 
convex whorls, equal colouring above and below, and a somewhat 
darker radial stripe. 

c 
I .  SITALA INSULSRIS, sp. nov. 
T. semiobtecte et anpstissime peTforata, conico-turrita, subtiliter 

striatula, lineis spiralihus valcle canfertis clecussata, nitens, 
cornea-hyalina. Anfr. 8, planulati ; ultirnus ad peripheriwn 
acute carinatus, n o n  clesceideizs. Aperturrc parum obliyua, 
roturLdato-secui*~ormis ; peristoma rectum, amiunz, marllitre 
columellari superne reflexo. 

Diam. 3-75, alt. 4.75 millim. 
By the great number of whorls, the regular conical shape, and the 

very narrow spiral sculpture this species is distinguished from all 
forins of &tala known to me. 

(Plate XVI. fig. 8.) 

8. KALIELLA SUBSCULPTA, Sp. nov. 
1'. aiyuste perforatn, globoso-conica, tenuis, suLtiliter et valde con- 

fmtinz costulato-striata, cornea-fuse@ ; spira co?toidea, lateribus 
convexis. Anfr. 6,  conuerci ; Zcltimm non descendens, basi yla- 
Lratus, ad peripheriam obtuse anplatus. ATertura oLliqua, 
late Iunaris ; peristomn rectum, acuturn, niargine columellari 
superrte tt*ianguluriter rejexo. 

(Phte  XVI. fig. 9.) 

Iliam. 2.9, alt. 2.7 millim. 
The only Kuliella described from the Malay Peninsula is K . p e -  

rdiensis, G.-Aust., which shows a similar outline, but is more 
distinctly carinnte and only striated ; it also has much less convex 
whorls. The sculpture of our species is similar to that of 
K. ecuQita, Mdff., of Macao, which has otherwise a much lower 
spire and flatter whorls. 

9. HEMIGLYPTA SIAMENSIS (Pfr.). 
Known from Siam and Tenasserim. The spire of the Samui 

form is generally more elevated. 

10. ARIOPHANTA WEINEAUZPIANA INFLATA, subsp. nov. 
Tbis variety differs from the Cochin-China type in the less 

distinct angulation of the periphery and the more convex, almost 
inflated base of the last whorl. 
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Fain. HNLICIDB. 
11. CHLORITIS PLAIYTROPIS, sp. nov. 
T. sat aperte umbilicata, convexo-depressa, tenzcis, transverse stria- 

tula, punctia impressis i n  seyiebus reyularibus rlisposltis aculpta, 
p i  lis brevissimis valde deoiduis obsita, opacrc, pallide cornea- 
brunnea: spira parum elevata, apice plano. Anfr. 4&, fere 
plani, sutura inzpressa disjuncti ; ultimus ad peripheriam carina 
bene exseria, obtusa, lata cinctus, bmi aonvexus, medio gibbus, 
circa umbilicum infundibzcliformem pemrium compressus, sub- 
cristatus, ad aperturam breviter clefEexus. Aperttira fere dia- 
gonalk, irregulariter cordiformis ;peristoma sat expansum, roseo- 
kabiatum, basi rejlexiusculum, margilzibus valcle eonniventihus; 
callo tenui junctis, cokmellari cum basali angttlum obtusum 
formante. 

(Plate XVI. fig. 10.) 

i&m. maj. 20, alt. 11.5 millim. 
Hub. prope vicum Chaya, in littore peninsula malaccanae insulis 

Samui opposito. 

Subsp. nov. BANuIANA.-Mhaor, tenuior, epka paullo mtiyi.9 

&am. 16.5, alt. 9 millirn. 
Hub. in insulis Samui. 
This fine form belongs to the group of keeled Chloritrs, for which 

de Morgan has created the unnecessary subgenus Philidora (cf. 
P. 8. 8. 1891, p. 336), and is closely allied to C. gabata, Bld., 
of Mergui and Tenasserim. The type was found by Mr. Roebelen 
near Chaya, a village on t>he Malay Peninsula just opposite the 
Samui group within Siamese territory, the smaller variety on our 
islands. 

convexa, peristomate minus expanso, vix labzato. 

12. PUPISOMA ORCELLA, Stol. 
Pupisoma orcella, Stol. J. A. S. B. xlii. 1873, p. 33, t. ii. 

The Samui examples differ from the Penang type merely in 
their somewhat darker colour and slightly more elevated spire. 

That Pupisoma has nothing to do with Pup,  but belongs to the 
parentage of Acanthinula qnd Zoogenetes (H. h a v a ,  Say), I have 
tried to prove elsewhere (Jahresber. Senckenb. nat. Ges. 1890, 
p. 223). 

Fam. BULIMIDZ. 

fig. 2. 

13. AMPHIDROMUS MONILIPEBUS, Gld. 
Only one dead specimen was found, which seems to agree with 

the above-named species described from Tavoy. 
Near Chaya Mr. Roebelen coIlected a fine variety of A. anna- 

miticus, Cr. et Fisch., with rose-coloured apex which I name var. 
roseotincta. 
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Fam. QTENOGYRIDB. 

14. OPEAS GEAUILE, Hutt. 
15. OPEAS FILIPOEME, Sp. nov. (Plate XVI. fig. 11.) 
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T. rimata, gracillime turrita, tanuis, subtiliter et maxime confertim 
striatula, nitens, pellucida, albida ; spira sensim attenuata, apice 
obtusulo. Anfr. 74, convexiusculi, bnte accrescentes, sutura sat 
impressa discreti. Apertura modice obliqua, anguste acuminato- 
ovalis ; peristoma rectum, acutum, margine columelluri incrassa- 
tulo rcjlemo. 

Alt. 5.5, diam. 1.5 millirn. 
I do not know any similar small and slender species of Opeas ; 

the coinparatively great number of whorls show that it is adult. 

Fam. PUPIDB. 
16. VERTIGO (STAURODO~V) MOEELETI, Brown. 
Subsp. nov. SAMUI.4NA. 

Differs from the Borneo and the Philippine-Island type (v. 
Jahresb. Senckenb. nat. Ces. 1890, p. 262) in the slightly more 
contracted shell and in the somewhat deeper groove behind the 
outer peristome. 

1'7. HYPSELOSTOMA TRANSITANS, sp. nov. (Plate XVI. figs. 12, 
13.) 

1'. umbilicuta, turbinata, ob7ique striatula, fusca. Anjr. 4, contm5, 
spiram conieam apice papillari jbrmawtes ; ultimus pau7lum 
distort us, antice non ascendens, breviter solutus et porrectus, ad 
JTei-ipheriam c&ta sat prominente, altera rninore ad suturam, 
cinctus, basi subgibber, circa umbilicum compressus. Apertvra 
pawm obliqua, rotundato-tetragona; peristoma continuunr, tenue, 
e.ipnsum, haud rejlemm. Lamella parietalis validiuscula, antice 
bi2da, dentibus 2 in margine extcrno, 1 in bavi et 1 in colu- 
viella opposiiis. 

Dinm. 2.75, alt. 2.66 millinz. 
This peculiar shell preeents an especial interest inasmuch as it 

forms a clecided transition from Bypselostoma to the Indian and 
Chinese Boysidia, dncey, of which P u p  hunanensis, Gredl., is the 
type. As 1 have mentioned in the description of Hypselostorna 
hunyerfordianum (P. Z. 8. 1891, p. 338), the genus appears to be 
but an extreme development of the Boysidia type. Bysidia 
strophostoma, Mdff ., of South China, shows already a slight distor- 
tion and detachment of the last whorl, which in the Bamui species 
is much less developed than in the other forms of the genus. 
There CBU be no doubt, however, that it belongs to Hypselostoma, 
with which i t  has the peculiar quadrangular shape of tho last 
whorl and the dentition of the aperture in common. 61. ~ 7 '  ssei, 
Mor., of Tongkin seems to connect i t  with the other Malitgau 
species. 



152 DE. 0. F. YOX ;\IOELLENDORPP ON [Feb. 20, 

18. HYPSELOSTOMA STRIOLATUM, sp. nov. 
Owing to the bad state oE preservation of the tn-o specimens 

of this form, quite distinct from the preceding one, J cannot give 
a complete description of it. Its last whorl is much more detached 
than in H. transitans and distinctly bent upwards, and shows.very 
distinct though minute spiral lines. The diameter is only 2.5 mdlim. 
It belongs to the group of H. bensonianum and H. 7w~zgerfordinnum. 

Fam. ASICULIDB. 
19. TRUNCATELZA VALIDA, Pfr. 
20. TRUNUATELLA SEMICOSTATA, Mousa. 

Fam. CYCLOPEOZID~E. 
31. OPISTHOPORUS SETOBUS, sp. nov. (Plate XVI. figs. 14, 15.) 
Y'. latissime umbilicata, discoidea, tenuis, trairstrerse cor!fei.tint 

costulato-striata, setis bievibus densis dcciduis hirsuta, olivaceo- 
corneu ; spira vix prominula, apiee suhmucronuio. Anfr. 44, 
teretes, sutura profunda disjuncts ; uttinius paullum descelzdens, 
yo"e aperturam tubukm suturalem brtvem ad anfractum pen- 
ultimum recurvatum gerens, tum subsolutus. Apertwa sat 
obliqua, subcircularis; peristoma duplex, internunz tetiue, breviter 
porrectum, ezternum expansum, cnmyaiiulntum, superne ad 
insertionem breviter auriculatum. Opercuhm wtus  fere planum, 
Imaiiia calearea anfr. 8 transverse costulo-striaiis, sulco sat 
profundo nb internu tenui cornpa separata. 

Diarn. maj. 14, min. 10.5, alt. 5.5 millim. 
Forma conoidea : niinor, arctius unibilicata, spirn mqis elevcita, 

Diam. 11.5, alt. 7 millim, 
In size and general outline this species agrees somewhat with 

0. conaiculuin of Java, but the spire is still flatter, the position of 
the sutural tube is different, and the hirsuteness distinguishes it 
from the Javan and from all other known Opisthopori. 

anfractus ultimus magis descendens, Ion+ solutus. 

22. RHIOSTOMA HOUSEI, Hilines. 
Three specimens of a fine large Rhiostonia agree very well with 

the diagnosis of this Siamese Apecies, of which I cannot compare 
either examples or figures. The largest specimen measures 28 
millim. in diameter and is 16-5 high, the operculurn is 8.5 millirn. 
wide, 3 high. 

23. REIOSTOMA ASIPHON, sp. nov. 
T. late et perspective umbilicata, convexo-depressa, solida, transverse 

plicato-striatula, cineraseenti-brunnea, ir&rdum indistincte mar- 
rnorata et tamiata ; spira parum elevata, upice subncuto. Anfr. 
5, perconvexi; ultimus antice solutw at defiems, in parte soluta 
superne aEbo-carinatus. Apertura obliqua, circularis ; peristonza 
vnlde incrassaturn, multip7icaLtuni , superne int us levitcr incisurn, 
e s k s  in dnnr  recedciiteni haud iubulum forniaictem pidmtunc. 

(Plate XVI. figs. 16, 17.) 
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Optrculuwz cyathqbrme, suhtestacercin, intus profundissimc cylin- 
drico-excavatum, h e ,  nitens, extus breviter cylindricurn, tun& 
semiglobosum, spice subplano, a+. 12 inarginibus lamellatim 
ebuatis, in interstitiis oblique striati. 

Diam. maj. 24.5, min. 19, alt. 13.5; oyerculi diant. 6,  ah. 4 
ntillim. 

This very interesting form differs from all known species of 
Bhiostoma in the want of a sutural tube, whilst the operculum is 
quite typical. This is another proof that the formation of a tube, 
which is but an extreme develo ment of the ‘‘ wing” at  the peri- 

is generally supposed. The classification of operculate shells will 
have ultimately to reIy upon the structure of the operculum chiefly, 
i f  not exclusively. 

stome of Eucyclotus and Pterocyc P us, is of less systematic value than 

24. CYaLoPxoRus HALAYANUS, Bens. 
Whilst Prof. von Martens is quite right in combining the so- 

called C. malayanus of the ‘ Conchologia Indica ’ and of Reeve with 
the very variable C. aurantiacus, Schum. (Journ. Linn. Soc., Zool. 
xxi. 1887, p. 159), I believe with him that the true C. malayanus, 
Bens., of Pulo Penang is a distinct species. A fine large Cyclo- 
phorus of the Samui group I consider to belong to it, although I 
cannot compare typical specimens. My largest example measures 
48 by 39 millim. 

25. CYCLOPHORUS DIPLOCIIILUS, sp. nov. 
T. pro genere auguste umbilicata, subdepresse turbinata, solicla, 

transverse leuiter striatuta, Zineis spiralibus rugulosis decumatu, 
pallide corneo-fut+ca, tcelziis interruptis castaneis, interclum 
strigis castaneis flumwmlatis picta. Alzfr. 48, perconvexi, ad 
suthranL subplunati ; utiimzcs antice vim descendens. Apertura 
sat bbliyua, circularis ; yeristoina duplex, externum album, late 
e.rpansuwa, revolutum, maryinibus callo junctis, colurnellari dilri- 
t n to  ; internurn aureuin nut aurantiacum,ualde nitens, continuum, 
kite e.rpamum, maigiiae deatro vabcle dilatato, crassunz, quccsi 
ntultiplitntuni, sulco ab externo sepamtuni. Operculum norwmle. 

Uiam. maj. 35, ItLin. 28, alt. 31 ; diana. apcrt. c. perist. 2-1, intus 

(Plate XVI. fig. 24.) 

11 niillint. 
Fnrme minor : diam. mGj. 30, wiin. 22.5, alt. 25 ; diana. apert. 18, - 

intus 11 millim. 
At first I believed this fine shell to be C. cucullatus, Gld., of 

Mergui, of which no figure has been published, and which v. Mar- 
tens in his able paper on the Mergui Archipelago does not 
mention. According to the diagnosis of Gould’s species as given 
by Pfeiffer (Mon. Pneum. suppl. i. p. 44), however, there appear 
to exist sufficient diferences to justify the separation of the two 
forms specifically. C. cucullatus is considerably smaller, white, 
the lest whorl subangulate, the columellar margin not dilat,ate, the 

, outer peristome is only called “reflexiusculum,” whilst in my 
species it is strongly recurved, &c. Otherwise the formatiou of 
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the peristome, the inner yellow or orange lip contrasting with the 
white outer one, the widening of the peristome to the right, &c., 
must be analogous according to Pfeiffer’s clescription. 

26. LAGOCHDILUS LIRAIULUB, sp. nov. (Plate XVI. figs. 25,26.) 
T. anguste urnbilicata, tui*binata, sat tenuis, nitidula, transverse 

subtiliter striatula, lineis spiralibus elevatis sat confertk usque 
ad umbilicum cincta, corneo-jlava, obsolete strigata. An f r .  54, 
convea i ; ultimus antice paullum descendens. Apertura sat 
obliqua, fere &rcularis ; perisloma suhduplex, tenue, breviter ex- 
pansum, haud rejexum, ad imertionem brewiter ~zcisum. 

Diam. maj. 5, min. 425, alt. 5 millim. 
Differs from L. townsendiaiaus, Crosse, of Perak, in the smaller 

size, the higher and more pointed spire, the more convex whorls, 
the narrower umbilicus, the want of angulation in the last whorl, 
and the equally distant, uniform spiral lines, 

Fam. DIPLOMMATINIDX. 
27. ALYCBUS ROEBELENI, sp. nov. 
T. modice umbilicata, subdepresse turbinata, tenuis, pellwida, 

costulo-striata, lineis spiralibus microscopicis decztssata, late 
jlawa ; spira modice elevata, lateribus subcoitcuvis, apicc obtusulo 
glabrnto. Arzfractw 5, ?erconweri, ad suturam profunde im- 
pressam subplanati ; ultamus postice spiram altitudine multo 
superans, valde injlatus, gibber, 4 rnillim. pone aperturam valde 
constrictus, tum denuo dilatatus, ad aperturam sat deflexus. 
Apertura diagonalis, subcircularis ; peristoma continuum, vix 
duplicatum, sat expansurn, haud rejlexum, $avo-lubiatum. 
Operculum corneum, vulcle concawurn, anfr. 6. Tubulus suturalis 
brevis, uppressus. 

(Plate XVI. figs. 20, 21.) 

Diam. maj. 9.5, alt. 7 niilliin. 
Tar. minor: spira paullo magis elevata. Diam. 8.5, alt. 7 

Although nearly related to A. pera7<ensis, Crosse, this form must, 
I think, be separated specifically. It is larger, much less elevated, 
more widely umbilicated, the la& whorl comparatively higher, 
about four-sevenths of the total altitude, andmuch more tumid, more 
deflected at  the end, and therefore the plane of the aperture much 
more oblique, the constriction deeper, the peristome hardly double, 
not so thick, and yellow instead of white. Besides there is half 
a whorl less, as I count distinctly 66 in A. perakensis. Unless 
transitory forms exist in the, as yet, little-explored Malay Peninsula, 
I think these differences sufficient to consider the Samui race a 
distinct speciee. 

28. ALYCZUS UANALICULATUS, sp. nov. (Plate XVI. figs. 22,23.) 
T. sat uperte umbilicata, dyressa, solidula, eonfertim costdata, 

pallide coriiea ; spira parwm ebvata, convexo-conocdect. Awfr. 
31, convexi ; ultimus a wiedio in$atuZus, subgibber, pcne cipcrtu- 

millim. 
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ram valde constrictus, tum campanulatus, sublamigatus, in media 
parte levigata obtuse cristatus. Apertura diagonalis, .wbcircu- 
b r i s  ; peristoma duplex, externurn sat eqmnsum, internum 
continuum, vnlde parrectum incrassatuhnz, superne et basi 
eficsum et subcnnaliculatum. 

Diam. mc$. 225, min. 1.75, alt. 1.2 millim. 
Evidently a near al1.y of the small Perak species, such as A. micro- 

discus, m., but at once distinguished by the peculiar grooves near 
the upper her t ion  and at the base of the peristome. 

29. DIPLOMMATINA (SINIUA) SAMUIANA, sp. nov. (Plate XVI. 
figs. 18, 19.) 

T. tlextrorsa, elongate ovato-conica, confertim costulata, pal&& 
cornea. Anfr. 7, modice cowwxi, superi 5 spiram subregulariter 
conicam eficientes; penultimus magnus ; ultimus angustior, pauh 
lum distortus, initio constrictus, antice ascendem. Apertura 
vertienlis, subcircularis ; peristoma duplex, externurn modice 
ezpansum, superne interrupturn, internum incrassatulum, sat 
porrectum, basi columella angulum distinctum fomnans. 
Lamella ccjlumellaris humilis, palatal2 hn&.scula, aubhorizon- 
talis, supra columellam conspima. 

Alt. 25,  &am. 1-33 millim. 

Fam. PUPINIDB. 
30. PUPINA ARTATA, Bens. 
31. PUPINA PALLEXS, sp. nov. 
T. conoicleo-ovata, lcevk, nitens, pallide cornea-brunneu. 

(Plate XVI. figs. 27, 28.) 
Anfr. 6, 

convexiusculi ; ultimus sat distortus, supra aperturam applanatus, 
antice breviter ascendens. Apertura paullum retrorsum incli- 
mata, circularis ; peristoma e,rpnnsiuscuZzim, haud rejexum, 
margo externus ad insertionem attenuatus, recedens cum 1 amella 
parietali triangulari valido canalem superztm formans, basalis 
et columellaris incrnssati et dilatati. Canalis inferus angustus, 
horizontalis, postice in foranien subcirculare desinens. 

Alt. 8, diam. 5.5 millim. 
This somewhat difficult form agrees in sixe with P. arula, Bens., 

of Perak and Tenasserim, but differs in the more obtuse spire, the 
more distorted last whorl, and consequently the aperture placed 
more to the right and protracted at the base, the thinner outer 
peristome, the broader columella, the broad triangular parietal 
lamella, and the narrower lower incision. 

Fam. HYDROOBNIDAL 
32. GEORISSA MONTEROSATIANA, Nev. et (3.-A. 
Subsp. nov. BAMUIANA.-MZ'nor, anfr. m q i s  convexis. Alt. 

A slight modificatioa of the Pernlr type. 
2.5, diam. 1.5 millim. 
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EXPLBNATION OF PLATE XVI. 
Figs. I, 2. Streptaxis rnir$cus, p. 147. 

3, 4. - roebeleni, p. 147. 
5. - (Oophana) stran~qztlatus, p. 148. 

6, 7. Macrochlamys limbafa, p. 148. 
8. Sifala insularis, p. 149. 
9. Kaliella sahsculpta, p. 149. 
10. Chloritis platytrapis. p. 150. 

12, 13. Hypselostoma transitam, p. 151. 
14, 15. Opisthoporrcs setasus, p. 3-52. 
16, 17, Rhiostoma asiphom, p. 154. 
18, 19. Diplommatirta sanzuiana, p. 155. 
30, 21. Alyoceus rocbeleni, p. 154. 
22, 23. -- camlmdattis, p. 164. 

'75, 26. Lagocheilus liratiilus, p. 154. 
27, 28. Alpina pallens, p. 155. 

11. Opeusfil~fomne, p. 151. 

24. Cyclophorccs diplocliihs, p. 153. 

3. A List o€ the I-Iemiptera-Heteroptera of the Families 
Anthocoridce and Ceratocombidce collected by Mr. H. H. 
Smith in the Island of St. Vincent ; with Descriptions of 
New Genera and Species, By P. R. UHLER.' 

[Received January 22, 1894.1 

A. List of XJxcies of w7rich specimens were obtained. 

. ANTIIOCORIDB. 

Losiochilus allidulus, Reuter. 
__ ,ariablfis, Uhler. 
- pictus, sp. nov. 
- fraternus, I'hler. 
Piezostethus sordidus, Reztter. 
Triphlepa perpunctatus, Reuter. 
Brachgsteles pallidus, Bezrter. 
Cardiastethus ekgans, Uhler. 
- consimilis, ljhler. 

CIRATOCOBIBIDR. 
Ceratocornbus brasiliensis, Reuter. 
- minntus, Uhler. 
Cryptostemma fasciata, Uhlcr. 
Schizoptera fluvipes, Reuter. 
- scutellata, sp. nov. 
__ capitata, sp. nov. 
Ommatides (pen. nov.) insignia, sp. 

Oncerodes (gen. nov.) robusta, sp. 
nov. 

nov. 

' Cumniunicsted by Dr. D. SHARP, F.R.S., F.Z.S., on behalf of' the Weat 
Iiidia Islands Committee. 
[In the list of St. Vincent Hemiptera recently conimunicnted to the Society 

(see P. Z. S. 1893, p. 705) it was mentioned that Prof. Uhler had been obliged to 
ieave the Anthocarid= and Ceratocombidre undetermined, the material sent to him 
being inadequate for the study of such difficult insects. Since then Prof. Uhler 
has received from the Committee additional material-chiefly from the neigh- 
bouring island of Grenada-which has enabled him to complete his enumeration 
of the two groups of Heteroptera in question, and I now communicate to the 
Society the results of this part of his work. W e  hope that thelist of Hemiptera- 
Heteroptera of Grenada will ahoytly be in the possession of'the Committee.- 
D. S.] 



1894.) OF ST. VINCEKT, WEST INDIEB. 157 

B. Desct*iptions of New Genera and Species. 

Pam. A N T H O C  O R  I D z. 

Genus L.~SIOCEILUS. 
LASIOCHILUS PICTUY, Sp. n 0 V .  

I n  form similar to L. nebzclosus, Uhler, but somewhat narrower, 
with the head a little more tapering. Above pale rufo-flavous and 
tiestareous, beneath pale rufo-piceous. Head moderately short, rufo- 
testaceous, minutely rugulose in front, with a triangular impressed 
line between the  eyes, near which the surface is slightly granulated : 
the neck is a little swollen, highly polished, slightly wider than the 
space between the eyes, bounded in front by an impressed line 
with some punctures ; the front narrower and longer than the neck, 
with the sutures bounding the tylus deeply defined ; antenna mode- 
rately slender, not setaceous, testaceous, a little dusky, the second 
joint much the longest, a little thicker towads the tip, the third 
joint much more slender, a little shorter than the fourth, which 
is little thicker than it ; rostrum pale fusoous, slender, reaching 
as far as the middle coxa. Pronotum trapezoidal, wider than long, 
with the lateral oblique margin pale testaceous, reflexed, with the 
antmior angle a little rounded ; surface rufo-testacous, polished, re- 
motely pubescent, the callosity of the anterior lobe long, convexly 
proininent ; collum scarcely projecting beyond the side of the head, 
narrow, but distinct; the posterior lobe large,.punctste, the punctures 
continuing forward on the sides, the posterior margin hardly sinu- 
ated, with the humeral angles callous, pale, and acute. Scutellum 
pale reddish brown, depressed and punctate behind the middle. 
Hemelytra pale testaceous, minutely prlbescent, closely punctate 
except upon the posterior part of the corium ; the cuneal portion 
smokebrown, but darker exteribrly, and dull testaceous on the 
costal border ; qosterior margin of the corium also brown ; mem- 
brane soiled whitish. Legs dusky testaceous. Venter clouded 
with dusky brown, a little paler ertteriorly, the posterior margins 
of the segiuents fringed with yellowish hairs, and most of the 
ventral surface spread with fine yellowish pubescence. 

Length to tip of abdomen 2 millim. ; width of base of pronotuln 
3 millim. 

One or two specimens were found on the leeward side of 
St. T i n c a t ,  and others were taken in the island of Grenada. 

Fam. C E R A T  o c o M B I D x. 

Genus SCHIZOPTERA, Fieber. 

SCHIZOPTERA BCUTELLATA, sp. nov. 
I n  form similar to S. rutteri, Reuter, but with the membrane 

more tapering posteriorly. Subconic-ovate, black, opaque, minutely 
pubescent, with tt broad orange band covering the clavus, except 
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directly at  base, the costa, and base of the two medial veins of the 
corium ; the legs and antenna yellow. Head broad, convex, narrower 
than the front of the pronotum, but with the eyes prominent and 
extending beyond the pronoturn j antenna reaching to the tip of 
coriiim, the basal joints thick, the second one longer than the first, 
and the remaining ones thread-like, set with fine hairs. Pronotum 
convexly arched, a little wrinkled anteriorly, steep1.y sloping for- 
wards, minutely and closely scabrous, with the posterior margin a 
little decurved, and the humeri moderately prominent ; the scutellum 
small, dull black. Clavus raised like a tabula; the veins of the 
corium coarse and prominent ; the membrane long, dull black, with 
the medial longitudinal veins long, parallel, and continued to the 
tip. 

Length to tip of. membrane l$ millim.; width of ~ironotum 
$ niillirn. 

Only one specimen was secured on the island, and as it is not 
labelled, nothing can be stated concerning its hahifat. 

SCHIZOPTEEA CAPITATA, sp. nov. 
This form, omitting the head, is nearly like S.JEavipes, Renter. 

The head departs remarkably from all the related species in being 
long, conical, and acutely tapering at  tip : the body, head, pronotum, 
legs, and scutellum are pale fulvous, with the coriaceous part of the 
hernelytra velvety black, and the membrane and apex of the corium 
whitish yellow. Eyes small, lateral, subglobose, blackish ; antenna 
pale yellowish, reaching beyond the tip of the corium, the, basal 
joint shorter than the second, the second a little thickened at  tip, 
witrh the remaining joints very slender, dusky, and minutely fringed ; 
rostrum projecting from behind the middle of the gula, pale 
testaceous, reaching to the middle coxa, and a little piceous a t  
tip. Pronotum transverse, trapezoidal, flat above, steeply sloping, 
with the lateral mtwgins obliquely tapering and the margin a little 
reflexed ; the anterior margin, as wide as the space between the eyes, 
abutting against a collum which stands between the eyes; the 
posterior margin almost straight, with the humeri subacute. Scutet- 
lum crescentiform, elevated at base, contracted beyond the base and 
acutely tapering to the tip. Curium somewhat greyish pubescent, 
the veins distinct, the cubital one leaving a wide areole in the 
interval out to the costa and keeping on-to tip of membrane ; the 
costal vein tawny towards the tip, the vein next inward running 
parallel with this and equally continuous. 

Length to tip of membrane 1 4  millim.; width of pronotum 
$ millim. 

Only one specimen was secured. It was found at  locality No. 6. 
I n  this form the henielytra are very much wider than the abdo- 

men and longer than usual, with the costal margin curved nearly 
the same as in S. JEavilpljs, Reut. Mr. Reuter does not include 
in thia genus any species with produced head ; but the characters 
in this species, apart from those of the head, seem distinctly to 
connect it with the genus to which it is now referred. 
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OMMATIDEB, gen. nov. 
Eyes very 

large, oval, projecting diagonally against the anterior corner of the 
pronotum ; front of the head short, bluntly turnid, with the face 
vertical, protracted downward, and having long lobate cheeks 
which converge over the base of the rostrum j antenna filiform 
beyond the second joint, the basal joint shorter and a little thicker 
than the second ; rostrum thick at base, short, tapering, quite slender 
towards the tip, reaching almost to the middle coxae. Pronotum 
very short, almost annular, with the sides rounded off anteriorly to 
admit the form of the eyes, the posterior margin almost straight. 
The two forward pairs of legs placed near together ; the anterior 
tibia greatly thickened at tip and armed with longspines. Scutellum 
very short, transverse, triangular. Hemelytra high convex, extend- 
ing amply over the abdomen and much longer than it ; the costal 
border moderately curved, with the middle areole moderately wide, 
and the thick cubital vein running back parallel with the next inner 
vein all the way to tip of membrane, and with the two exterior 
transverse veins as in Schizoptercc. 

OMMATIDES INSIGNIS, sp. nov. 
Ovate, blunt and wide in front; orange, with the pronoturn, 

scutellum, and a broad band behind t h e  scutelliim, covering the 
membrane, blue-black. The head reddish brown above, yellow below 
the origin of the tylus, obsoletely scabrous, very minutely pubescent. 
Legs polished, stout, bright yellow, remotely hairy. Pronotum 
inoderatelg arched, opaque, a little scabrous. Hemel.ytra thicli, 
opaque, velvety; the membrane bul little thinner than the coriuin, 
with the inner margin straight, not overlapping at  tip, the apex a 
little tapering and rounded at  tip. 

Length to tip of membrane 1 millim.; width of pronotum 
2 millim. 

A single specimen of this peculiar little insect was taken, but 
no record is given concerning the place where it was found. 

Coleopterine, closelyresemblinga short thick Geocoiis. 

ONCERODES, gen. nov. 
Coleopterine, and resembling an Issw in form ; the hemelytra 

particularly wide and subglobose, blunt at the anterior end. Head 
nearly vertical, short and broad, moderate1.y convex before the line 
of the eye#, transversely impressed between them ; the cheeks 
separated by deep vertical lines, the tylus nearly linear ; rostrum 
very short and thick, tapering at tip, fitting very compactly into 
the sternum, reaching to tip of anterior coxa ; antenna with the 
two basal joints thick, the second joint a little shorter and not so 
thick as the first, the remaining joints thread-like, finely pubescent. 
Pronotum transverse, nearly crescent-shaped, moderately arched, 
having the anterior angles rounded off to fit the curve of the eyes. 
Scutellum acutely triangular, much longer than wide. Hemelytra 
but little longer than wide, suborbicular, narrower at b ~ ~ e ,  cor- 
responding to the width of the pronotam ; the veins coarse and 
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prominent, longitudinal, the two middle ones connected on the 
disk and sending back a branch parallel to the others, all of which 
continue out to the tip; suture of the clavus deeply defined, the 
clavus wide and nearly triangular. Legs stout, placed close together 

Short, thick, very convex, opaque bluish-black, with a velvety 
aspect above. Base of the hemlytra, including the scutellum, clavus, 
and a spot expanded on the costal margin, bright yellow. Head 
transversely rugulose, the front piceous, with the throat and antenna 
dull honey-yellow; the rostrnm a little darker. Legs thick and 
short, honey-yellow. Venter dull black, rufo-piceous on the genital 
pieces. 

Length to tip of hemelytra 1: millim.; width of pronotuni 
4 millim. ; width of hemelytra $ millim. 

A single specimen was found on the leeward side of the island. 
In  respect to form of body and longitudinal direction of veins on 

the hemelytra this insect bears some relation toI~~/pseZosomn,Reuter : 
but in all other respects it seems sufficiently different to constitute 
a separate genus. 

ONCERODE8 ROBUEITA, Sp. llOV. 

4. On the Affinities of the Steganoyodes. 
By Dr. R. W. SHUFELDT, C.M.Z.S. 

[Received January 25, 1894.1 

Recently I have written an account of the osteology of all the 
North-American Steganopodes, illustrating it with many figures 
of the representative species. This, extending as i t  would to 
between one hundred and two hundred pages, is altogether of too 
great length to submit on the present occasion; it may be of 
interest, however, to offer some of the conclusions arrived at 
with respect to the relationships of the birds constituting that 
suborder. 

Basing then, as we do, our judgment on a study of the 
skeletons of the Steganopodes, we are justified in regarding them 
as being composed of three superfamilies. These may be desig- 
nated as, first, the Pelecanoidea ; second, the Phnt7thontoidea ; and 
third and lastly, the Fregatoidea. 

Arranging these, and the North-American families of them, 
with their genera, a tafonomic scheme on such a basis would 
stand thus :- 

SUPERFANILIES. FAMILIES, OENERA. 
( Peleeanus. 

Phalacrocoran. 
Anhinga. 
Xula. 

Pelecanoidea. Pelecanids. 

PhaGthontoidea, PhaGthontids. Phaethon. 
Fregatoidea. Fregatida Preqata. 
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Ornithotomists are agreed that the Steganopodes, cbnsidered as 
ti whole, constitute a well-defined group, but beyond this the 
majority are reticent as to the question of the afinities existing 
among the families and genera composing it, and its relations 
as a whole to other aviau groups in the system. 

If from among the Pelecanidce we select the genus Phalacrocorax, 
there is no doubt, so far as its osteology indicates, that it is 
closely related to the genus Anhinga. This, im has been shown in 
my work, is evident from a direct comparison of the corresponding 
bones of the skeleton of any species of Cormorant with those of 
the skeleton of Anhinga. 

On the other hand, and by similar methods, there is no dis- 
guising the kinship existing between Phrr7acrocorax and Xula, 
although the gap between these genera is somewhat greater than 
that between the Cormorants and the Anhingas. 

Pelicans of the genus Pelecanus are aberrant forms which, as 
osteologically indicated, have varying relations with all three of 
the genera thus far mentioned. They are, however, apparently 
more nearly related to the Suliclcz than to the Cormorants. 

From the Pelemnoiclea the passage to the Phaztthontoidea is not 
far to seek, for, upon comparing the corresponding bones in the 
skeleton of such a Gannet as Sula bretcsteri with those of Phaitholz 
$avirostris, we are at once confronted with so many points of 
similarity as to leave no doubt upon our minds that it is between 
the genera and families represented by such species as these that 
the linking of the two groups takes place. 

This is important, for in another direction we are led on the 
one hand through Phaithon to the suborder Longipennes, and on 
the other to the suborder Tubinares-Phaethon jlavirostrib: having 
some osteological characters that strongly suggest Larine aftinities, 
and still more that; bring to mind the skeleton of a Puflnus. 

With their distinct maxillo-palatines, their perforate nostrils, 
their hardly coalesced palatines, their four-notched sternum, and 
with their ilia widely separated from the ‘‘ sacral crista,” taken in 
connection with numerous other important skeletal characters, 
the Tropic Birds are fully entitled to rank as a superfamily- 
the Phaethoiatoiden. 

There can be no doubt about Fregata, for the skeletal characters 
seen in its skull, its sternum and shoulder-girdle, its pelvis and 
limbs, and in its trunk skeleton, as described in detail in my 
accoiint, stamp it at once, not only as being a form having 
many skeletal characters completely at  variance with those 
found in average steganopodous birds-such as Cormorants and 
Gannets-but as a type likewise for which a superfamily must be 
founded in order to show that these striking departures are fully 
appreciated by the student of its osteology. As indicated in our 
scheme above referred to, this superfamily may be designated 
Fregatoidea. 

The pelvis in Fregatn is decidedly more like the pelvis in 
Phuetholz than that bone in other Steganopodes. In its extra- 
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ordinary short and otherwise weak pelvic limb-bones as com- 
pared with the very lengthy pectoral ones, and the size of the rest 
of the bird, it stands quite unique in the suborder to which 
it belongs. More remarkable than all, however, are the many 
characters in its slrull that powerfully recall the Albatrosses 
among the Tubinares. These are so evident that one is almost led 
t o  believe, if it be riot actually the case, that the strong hooked 
beak in the skull of Fwgata is a Diomedean rather than B Pele- 
canine character’. Apart from the free ends of the furcula 
coalesciug with the coracoids, there are characters in the sternum 
and shoulder-girdle of Freqata that also recall the forms of the 
corresponding bones in the Albatrosses, but beyond this there 
appears to  be nothing else in the skeleton of the Man-0’-War 
Bird at all reminding us of those birds. 

Since this relationship exists between Fmgata and Diomedea, 
remote as it may be, it nevertheless, taken in connection with 
what has been polnted out above in regard to  PhaZthon and Picfinus, 
ought to convince us that the Steganopodes are more closely con- 
nected with the Tubiiiares than they are with the Longipennes. 

There are those who claim to see a kinship existing between the 
Accipitres and the F?egatoidea, but, there are surely no indicat,ions 
of it so far as the osteology of any of the representatives of the 
two suborders in question is concerned. 

March 6, 1894. 
Dr. A. GONTHER, F.R.S., Vice-President, in the Chair. 

The Secretary read the following report on the additions to t,he 
Society’s Menagerie during the month of February 1894 :- 

The total number of registered additions to the Society’s Mena- 
gerie during the mouth of February was 83, of which 66 were by 

I n  my extended account of the osteology of the Steganopodes, referred to 
above, a full description of the skull of the Man-0’-War Bird is given, illustrated 
by several figures from photographs. Prom that account I select some of the 
statements:-“ For example, both superficially and otherwise the skull of 
Fwgata resembles the skull in some species of Albatrosses (Diom.edeida) in not 
a few re8 ects. This not only applies to the lower jaw, where the similarity is 
very evignt, but also to a number of characters in the cranium and face. The 
long powerfully hooked superior mandibles are a good deal alike, as are the 
masillo-palatines. Fregala has a vonier that approaches that bone in the 
Albatrosses ; its palatines are not far off, and even still less so its pterygoids 
and quadrates. The lacrymals are upon the same plan of structure, and the 
entire cranium proper in the Man-0’-War Bird might well answer for that of 
an Albatross but slightly removed from the typical stock. F w p t a ,  however, 
lacks the deep supraorbital glandular fOSSSe 80 characteristic of the Dz’omedeidc?, 
and, from above downwards, the’skull is somewhat more compressed than it is 
in, for example, such a species as the Short-tailed Albatross (D. albatrus).” 
[Then follows II detailed comparison, character by character, of the skull and 
Bssociate parts as found in Fvegata aquila and Diornedea albatrus, hut that 
comparison is of too great length to insert here a8 a footnote.] 



1894.1 THE SECRETARY ON ADDITIONS TO THE MENAGERIE. 163 

presentation, 5 by purchase, and 12 on deposit. The total 
number of departures during the same period, by death and 
removals, was $3. 

Young King Vulture in down plumage. 
(Received October 20, 16’33.) 

I take this opportunity of calling attention to the young Kiiig 
Vulture (Gypaguspapa) which we received in the down plumage 
on the 20th October last. It has been figured in the ‘Field,’ 
Ixxxii. p. 971 (1893), by the proprietors of which the accompanying 
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illustration has been lent to  us. This bird has now moulted its 
nestling-plumage altogether, and has assumed the first feather- 
plumage, in which it is nearly of a uniform black. 

The young bird was probably not more than 2 or 3 months old 
when received, and therefore would appear to remain about 7 or 
8 months in its nestling-plumage. 

Xr. W. Bateson exhibited six specimens of the Commou Pilchard 
(Clupen pilchardus) showing variation in the number and size 
of the scales. The specimens had beeu received from Mr. 
Matthias Dunn, of Mevagissey, Cornwall. In each of them the 
scales over a greater or less area of the body were smaller and 
more numerous than in the normal fish. Similar specimens were 
exhibited to the Society by Mr. Bateson in 1890 and had been 
described in the Proceedings as examples of abnormal repetition 
of parts. I n  that paper reference was made to an account of a 
similar specimen that had been given by the late Mr. I?. Day', 
who took a different view, being of opinion that the fish was 
a hybrid between the Pilchard and the Herring. For reasons 
then given it was urged that the evidence of hybridity was unsound, 
aud it was represented that the abnormality was more probably 
due to variation. 

Except in 
the matter of the scales, each of the six examples was in all re- 
spects a true Pilchard, having the normal sculpture on the opercula, 
the high number of gill-rakers characteristic of the Pilchard, and 
the histological features normally found in the scales of the 
Pilchard. In the matter of the gill-rakers the lowest number seen 
in the abnormal fishes was 70 and the highest 89, most of them 
having about 78. The numbers seen in normal Herrings are 
considerably lower than these. 

In  four of the new specimens the small abnormal scales extended 
over the posterior half of one side only. In one specimen both 
sides were almost uniformly covered with the small scales. In  the 
sixth specimen the posterior half of one side showed the small 
scales, and on the other side there was in about the middle of its 
length a circular patch of very small scales, the remainder of the 
scaling being normal or nearly so. Unfortunately the specimens 
had been somewhat rubbed and the precise numbers of the scales 
cannot confidently be given. Speaking in general terms, it may 
be said that in the areas of abnormal scaling the size of the scales 
was about half that of the normal scales. All the specimens 
were well grown and in good condition, ranging from 7 to 84 inches 
in length. 

The new cases fu1l-y bore out the view then taken. 

Proc. 2001. SOC. 1890, p. 586. 
Op. cit .  1887, p. 129, pl. xv. 
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Dr. J. W. Gregory, F.Z.S., made some remarks on the factors 
that appear to have influenced zoological distribution in Africa, 
commencing wit,h the following observations :- 

'*It has long been known that the phenomena of distribution in 
Equatorial Africa present a series of glaring contradictions and 
anomalies. Thus many groups extend across Africa east and west, 
others run north and south, whde a third group occurs only as 
isolated patches on the summits of the highest mountains. Simi- 
larly the fishes of many rivers and lakes belonging to different 
basins have identical or nearly d i e d  species. These are absent in 
North-east Africa and reappear in the hkes and rivers of Syria. 
As it was believed that the geology of Central Africa was very 
simple and that the country had been for ages remarkably atable, 
it has appeared very difficult to explain these facts of distribution. 
The results of more recent work, however, show that the lake- 
region of Africa is a district of great instability." 

Dr. Gregory then gave a brief sketch of the probable changes that 
had occurred in the level of the country:-''Originally the Victoria 
Nyanza district was probably a high plateau on which rose rivers 
that flowed on one side into the Congo and on the other into 
the Indian Oceanand the Red 8ea. The centre subsided and the 
drabage formed a great lake. This was subsequently further 
isolated from the Congo and the EaEt Coast river-systems by two 
long cracks forming rift valleys. Subsequently the Nile cut 
through the mountains to the north of the Nyanza, and the waters 
of that lake became discharged into the Nile. The Jordan Valley 
was connected to the East-African river-system at a time when 
much of the Eastern Levant was dry land and Palestine was 
covered by a freshwater lake, The surplus waters of this lake 
discharged t o  the south and flowed along the valley that by later 
subsidence was formed into the basin of the Red Sea. The living 
land- and river-mollusks of Abyssinia and the fossil species to the 
iouth also show that the connexion between Syria and the Central 
African lakes was established by a river that flowed across Baringo 
and Basso Narok and thus into the south end of the Red Sea. 

" The key to the distribution of the land animals and plants lies 
in the discovery of the former extension of the glaciers af Mounb 
Kenia. The climate must then have been very different from the 
present one. The results of the former greater height of the land 
would have been a depression of the isobaric surfaces and the 
formation of a high-pressure area over the central plateau. The 
winds would have been different and far less regular, and the 
rainfall would have been greater and more evenly distributed. The 
surface of maximum rainfall would have been lower and more 
extensive. Hence the present alpine flora would have descended 
from the mountains to  the plateaus, and the low-level tlora have 
been luxuriant and-better adapted for food than the existing scrub. 
There would therefore have been no such barriers to the migration 
of small mammals and many of the invertebrates as exist at 
present." 

PEOC. ZOO&. SOC.-1894, NO. m. 12 
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Dr. Gregory then exhibited and made remarks upon a series 
of photographic slides, illustrative of his recent expedition to 
Mount Kenia. 

The following papers were read :- 

1. Note on Three Species of River-crabs of the Genus Thel- 
phusa, from Specimens collected in Eastern Africa 
by Dr. J. W. Gregory, Mr. H. H. Johnston, C.B., and 
Mr. F. J. Jackson. By F. JEFFREY BELL, M.A. 

[Received February 7,1894.1 

During his remarkable expedition to Mount Kenk Dr. Gregory 
obtained, in the papyrus-swamp north of h n g a t a n  Ndari, Lei- 
kipia, a River-crab of the genus Thelphzcsa, which may be referred 
to the species T. berardi, first figured by Savigny. From a 
height of from two to three thousand feet on Mount Zomba, 
Mr. El. H. Johnston, C.B., has lately sent a specimen which must 
be referred to T. depressa, Krauss. Mr. F. J. Jackson has also 
been so good as to present to the Trushes of the British Museum 
t w o  examples of the same genus taken on the south side of Mt. 
Elgon, which are to be referred to T. niloticu, M.-E. 

It is very interesting that three different species should reach 
the Museum within as many months from three distinct, though 
not so very distant, localities in t,he eastern half of Central Africa. 
What is of importance is that the species from the more northern 
localities (Mt. Elgon and Leikipia) are those which have a more 
northern distribution, for both are Egyptian ; whereas F. depressa 
was described by Krauss from Port Natal, and a variety of the 
game species, characterized by Mr. E. J. Miers' as T. &pressu 
johnstoni, was found by Mr. H. H. Johnston during his expedition 
to Kilimanjaro in 1884. 

So far as evidence is afforded by the species of this freshwater 
Crab, the line of demarcation between North and South Africa 
wodd lie south of Mt. Elgon and north of Kilimanjaro; and in 
support of this view there is the fact that, as Mr. Edgar Smith has 
reminded me, Physopsis afrioana and Limnceu natalensis, which 
were both described by Krauss from specimens collected in Natal, 
have been found in Lake Nyassa. The latter, however, extends aa 
far north as Abyssinia, and there is some reason to suppose that it 
also inhabits the West Coast of Africa ; so that it does not afford 
us much assistance in the delimitation of areas of distribution in 
this region of the African continent. 

However, the problems of distribution in Africa are so many and 
so difficult, that what we need at present is a broader and firmer 
basis of facts. 

Siidafrikan. Urust. (1843), p. 38, pl. ii. fig. 4. 
a Proo. Zool. SOC. 1885, p. 237. 
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2. On the Hemiptera-Heteroptera of the Island of Grenada, 
West Indies. By P. R. UHLER.~ 

IReceived February 9, 1894.1 

[Two papers were recently communicated to the Society on 
Hemiptera from the island of St. Vincent (see P. 8. Y. 1893, p. 705, 
& 1894, p. 156) ; in these it was mentioned that Prof. Uhler wag 
engaged in working out the collections from Grenada sent to him 
by the Committee. I have now the pleasure of offering to the 
Bociety the memoir the reception of which we were then looking 
forward to. The collections studied were made by Mr. and 
Mrs. Herbert H. Smith under the auspices of Mr. 3'. D. Godman, 
F.R.S., in the manner that was mentioned when we were dealing 
with the St. Vincent insects.-D. S.] 

The colIection of Heteroptera here enumerated was brought 
together in the island of Grenada by Messrs. Herbert H. Smith 
and Henry E. Summers during a part of the year 1891. I t  re- 
presents the results of a careful search over the principal parts of 
the island during a period of about eight months, extending from 
February to November. The total number of species brought 
back is about 166, excluding varieties and some immature forms 
which could not be identified. 

Although not exhaustive, the collection affords an excellent 
basis of comparison with the faunas of other islands and countries 
adjacent to the centre of America ; it also supplies some hints as 
to the sources from which the fauna has been derived. 

From a review of the species here enumerated it appears evident 
that the Hemipterous fauna is Central-American. It is largely 
composed of forms which belong to the borders of the Tropics, 
rather than of such distinctly tropical ones as inhabit the South- 
American continent. The pevcentage of small forms is remarkably 
large. The family most extensively represented is the LYGBIDB, of 
which 28 species are present, and these are correspondingly 
numerous in individuals. Of these species nine-tenths are found 
in Cuba and the other Greater Antilles, and about the same 
number also occur in Mexico and Central America. 

Next in abundance appear the PENTATOMOIDBA, with 24 species. 
Most of these, likewise, are found in the Antilles, Mexico, and 
Central America, and form part of the fauna which ranges from 
the southern United States to the borders of the equatorial region. 
The most conspicuous form is Edessa mgubosa, which is closely 
related to a species of Cuba and San Domingo and to another 
from Mexico. Bffinnsa lenticularis is very closely related to another 
species which also occurs in the countries j u t  mentioned. 

The REDUVIOIDIA come next, but the 24 species of this family 
are not generally abundant in individuals. About eight-tenths of 

Communicated by D. SRARP, F.R.S., F.Z.S., on behalf of the Committee 
for investigating the Flora and Fauna of the West India Islande. 

124L 
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these are widely distributed in the Antilles, Mexico, Centrd 
America, and the Isthmus of Panama. 

The CAPSIDB are represented by 18 species, all but one of which 
have been found in the Antilles, Mexico, Central America, and the 
southern United States. 

The COILEIDE are represented by 17 species, a very few of which 
are of large size,while most of them are widely distributed, occurring 
from the Gulf States to the northern borders of South America. 

I n  the ABTEOCORIDB we find a few genera and a total of 14 
species. Those which are not new belong to forms peculiar to the 
Gulf States, Mexico, Central America, and the Greater Antilles. 
As these little creatures live much in concealment, amid tangled 
vegetation and decaying leaves, and upon twigs, fungi, and mosses, 
their distribution is but little restricted, and they extend over 
large parts of the continental areas. 

I n  the CERATOCOMBIDB we meet with only 5 species, and these 
are of the widely distributed forms which spread north from the 
region of Brazil-PtenicZiophyes mirabilis, Reuter, being the only 
one of these not yet found in the corresponding island of St. 
Vincent. The collecting of these minute insects has been so 
generally neglected that the time has not yet come for adequate 
comparative statements to be made relative to the genera and 
species belonging to different localities ; but the assemblage from 
St. Vincent, as now known, is more varied and comprehensive 
than that of Grenada. Four  of the widely distributed species 
occur in both islands, while the four other peculiar forms were 
found in St. Vincent and not in Grenada. It is very unlikely 
that these types are confined to St. Vincent, and we confidently 
expect to see them discovered when the minute insects of Grenada 
shall have been more exhaustively collected. 

The fauna of the littoral plain of the southern United States 
includes several genera and species not yet discovered in the West 
Indies, but it also embraces two or three species, particularly in 
the genera Ceratocombus and Cryptostemma, which have an exten- 
sive distribution in the central regions of America. 

Turning to the VELIIDB, we find them comparatively well 
represented by fourteen species, rich in individuals. They exhibit 
some interesting modifications of structure. The elongation of the 
legs in one species of Microvelia points to a closer relationship than 
has hitherto been indicated between this group and that of the  
Hydrobatids. A genuine salt-water species, Rhagovelia plumbea, 
which also lives on the ocean about the Florida Reys and on the 
coasts of Southern Florida, adds new interest to this peculiar 
group of insects. This species is also noteworthy from the fact 
that the sexes unite sexually in what would appear to  be a lar%l 
stage-the male being usually not more than one-half the bulk 
of the female, and both being of weak integumentary structure, 
and destitute of rudimentary wing-segments in the greater number 
of specimens. No specimens with wing-covers have yet beep 
brought to notice. 
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A large number of specimens of the HYDIEOBATmE were found, 
but represent only four species. They were met with more especially 
near the sea-coast on the ffat lands and marshes. 

A form closely related to Rhewmatobates adds another to the 
growing list of these remarkable insects. It is a matter of regret 
that only one mature and winged specimen of this curious form 
was taken, and it is unfortunate that no observations were made 
respecting its mode of life and the peculiarities of its habitat. 
The paIe m d  membranous character of its wing-covers give it the 
appearance of a small and slender wasp, so that this peculiarity 
of aspect might be of some service in protecting it from enemies 
which it must meet with in the water where it dwells. 

The other palustrine and aquatic forms here enumerated are 
mostly common species which have an extensive distribution 
throughout the regions between Northern Brazil and the southern 
United States. 

The presence of only two species of Corisa seems remarkable in 
a region where shallow placid and sluggish waters abound and 
form such suitable homes for this type of insect. 

It is also difficult to account for the absence of a large number 
of forms of BaZpZus, Mononp, and Notonecta. These hardy insects 
abound in just such places as are mentioned above ; as for example 
on the marshes, turbid sands, about the slime on the borders of 
sluggish waters, and among the roots of grass and slender plants 
in wet, places. 

In  comparing this assemblage of species with that of the island 
of &Vincent, the differences between them do not seem sufficient to 
warrant their separation into two faunas. The most divergent form 
from the general average is the remarkable Alydid, Darrnistidus. 
This form was not amoug the collections from Grenada, and it is 
not like any that has yet been brought from any part of the 
American continent or its islands. 

This collection adds valuable information supplementary to our 
previous knowledge of the faunas of the (Treater Antilles, Mexico, 
Central America, and Colombia j but much further research 
will be required before we can satisfactorily recognize the limits 
of the great areas of distribution of the Hemiptera south of the 
United States. 

P A  u H Y o o R I D  a. 
AGONOSOMA, Lap. 

Agonosomacflavolineata, Lap. HQmipt., Mag. de Zool. ii. p. 69. 
Examples of this species were collected at  Balthazar, April 6, 

at an elevation of 250 feet above the sea, from foliage along the 
road, on dry ground, in woods of second growth. On April 30 tl 
epecimen came to the light at night. Other specimens were found 
on the La Force estate, August 17, on open damp ground under 
piles of weeds. On the Caliveny estate they were swept, Beptember 
17, from herbage on low open ground. 

1. AGONOSOMA FLAVOLINIATA, Lap. 
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2. AGONOSOMA TBILWBA’PA (Fabr.). 
C i w x  trilineata, Fabr., vm., Spec. Ins. ii. p. 341. 
At Balthazar, one specimen came to the light at  night, on 

April 30 ; another was found on herbage near the leeward coast, 
s t  St. George’s; a third was beaten, on September 29, from 
herbage, on the hillside of the Mount Gay estate. 

SYMPHYLUS, Dallas. 
BYXPHYLUS DIPLANATW <H.-Schf.). 
Pachycoris deplanatus, H.-Schf. Wanz. Ins. iv. p. 3, t. ex. fig. 344. 
Specimens were taken at  Balthazar, April 7, which came to 

the light at night, and one was beaten fro& herbage on August 18; 
on September 3-10, specimens came to the light, at night, on the 
Mount Gay estate. 

SPHPROCORIS, Mayr. 
SPHFROUOEIS OBLIQUUS (Germar). 
Pachycoris oblipzcus, Germar, Zeitschr. i. p. 94. 
Several specimens were swept from herbage at Balthnzar, April 7, 

at an elevation of 250 feet above the sea, on open weedy places 
near n stream of water. Others were secured near St. George’s, 
as also on the Mirabeau and Mount Gay estates. 

T H Y  R ~ O U O B I  DB, 

THYREOUORIS, Schrank. 
THYEBOUOEIS PULIUARIA (Germar). 
Odontoscelis pdicarizcs, Germar, Zeitschr. i. p. 39. 
This species mas taken on the Mirabeau estate, March 25, at 

an elevation of 500 feet above the sea, in open places near a 
stream, where it was swept from herbage. I t  was also found at  
St. George’s near the botanic gardens, September 10, on grass 
growing in a swamp. At Mount Gay it was taken, September 17, 
from herbage on low ground. 

The specimens differ in no important respect from those which 
are common in Maryland and the southern United States. In these 
last localities the speciea lives in the axils of Eupatorium, on low or 
marshy ground. 

C Y  D N I D  1. 
CYETOUXUS, Am. et S. 

CYJ-~TOMENUS OILIATUS (Pal. Beauv.). 
Pentatoma ciliata, Pal. Beauv. Ins. Afr. et Am&. p. 186, pl. 11. 

Two specimens were captured on the Mount Gay estate, 
fig. 6. 

September 6, on open places near a stream. 
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PANGBUS, StEll. 
PANGBUS MARGO (Dallas). 
Bthus margo, Dallas, List, i. p. 116. 
Numerous specimens of both sexes were found at  Balthazar, 

March 7 and 31, up to an elevation of 1900 feet above the sea, on 
foliage, next the ground, in_ damp places near the water. Others 
were taken on the Grand Etang, September 12, at an altitude of 
1300 feet, while flying at  sunset. 

GEOTOMUB, Muls. et  Rey. 
GEOTOMUS SPINOLAI (Sign.). 
&thus q+noh, Sign. Ann. SOC. Ent. Fr. 1863, p. 545, pl. 12. 

fig. 12. - 
Only one specimen was found. It was taken on the Mount 

Gay estate, August 28, while flying at sunset. 

AXNESTUS, Dallas. 
1. AMNESTUS SUBFERRUOINEUS, Westw. 
Cydnus subferrugineus, Westw. Hope Cat. i. p. 19. 
Many specimens were collected at various places on the island. 

At  Balthazar they were taken while flying over open places at 
sunset, August 4. On the Mount Gay estate they wer? also 
found, August 20-25, flying at sunset ; and on the Grand Etang, 
September 15, they were beaten from undergrowth in the forest, 
at  an elevation of 1900 feet above the sea. 

2. AMNIISTUS PUSILLUS, Uhler. 
Amnestus pusillus, Uhler, Hayden Geol. Surv. Bulletin, i. p. 278. 
This uncoloured little groundling was collected in April, at 

Baltbazar, where it occurred on open weedy places, in second- 
growth thickets. 

P XI N T A T o ia I D  B. 

MACROPYOIUM, Spin. 

MAUEOPYOIUM RBTIUULAEE, Fabr. 
Cimex reticula&, Fabr. Syst. Rhyng. p. 170. 
This common American insect was captured at Balthazar, 

April 15, at an elevation of 250 feet above sea-level. It was 
found on shady places among the weeds, in woods of second 
growth, near a stream of water. 

Cuba is the most northern territory from which tgis species is 
at present known. It seems to be about as common in Grenada 
m it is known to be on the Upper Amazons. 
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PODISUEI, H.-Schf. 
1. PODISUS S A O ~ A  (Fabr.). 
Cimex sagittu, Fabr. Ent. Syst. iv. p. 99. 
Several specimens were beaten from plant8 at Balthazar, 

April 3, in open weedy places, and from similar herbage on the 
Xount Gay estate, on August 22 to 31. 

This species ranges all the way from Tabatinga, on the Upper 
Amazon, to  Texas and Tamaulipas, Mexico, and extends its 
distribution through all the Greater Antilles. 

2. PODISUS GAUMEEI, Dist. 
Podisus gaumeri, Dist. Biol. Centr.-Am., Hem.-Heter., Suppl. 

A few specimens of this form were collected at  St. George's, 
p. 320, pl. 30. fig. 16. 

August 22 and 31, from herbage in swampy places. 

MORMIDEA, Am. et S. 
MORMIDEA UPSILON (Linn.). 
Cimes upsilon, Linn. Syst. Nat. ed. xii. i. p. 720. 
This species proved to be quite as common in Grenada as it is 

at Pard, at  various other places on the coast of Brazil, and in the 
West Indies. Specimens were collected at  Balthazar, April 7, 
on open weedy places, where they were swept from herbage ; at 
the same place they were taken, August 15, from herbage, at  
night. Others were captured at light, at night, on the Mirabeau 
estate, and likewise on the Vendbme and Chantilly estates and 
Grand Etang. At Mount Gay specimens were found, September 
14, at elevations of 400-600 feet above the sea, in open places 
upon herbage. 

EUSCHISTUS, Dallas. 
EUSCHI~TUS CREKATOR (Fabr.). 
Cirnex crenator, Fabr. Ent. Syst. iv. p. 101. 
Two forms of this species, the one with acute humeri, the ot,her 

with blunter ones, were found in large numbers on most parts 
of the island. At Balthaaar it was brushed from herbage on 
March 23, in cocoa orchards where the soil was damp and shaded ; 
on April 2 they were found at an altitude of 1900 feet above the 
sea, on a narrow strip of grassy and weedy land between the lake 
and the forest. Others were collected later in April on the 
Mount Gay and Lake Antoine estates, and as late as May 4. 

BEREOYNFHUS, StEil. 
BERDCYFPHUS DELIRATOR (Fabr.). 
Cimes delirator, Fabr. Ent. Syst. iv. p. 103. 
This is a Colombian insect which ranges from the head of 

the Madeira river, in Brad,  all the way to Venezuela, Central 
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America, and Mexico, and extends to the Lesser Antilles. It is 
also found in the vicinity of Pard and at  a few points farther up 
the Valley of the Amazons. 

Several specimens were secured at Balthazar, April 7, in open 
weedy places, from herbage, near a stream. On the Mount Gay 
estate they were found, August 22, on herbage in open places, at 
night. Two specimens were taken at St. George’s, September 11 
and 28, on herbage. 

PROXYS, Spinola. 
PEOXYS VICTOR (Fabr.). 
C’imex victor, Fabr. Syst. Ent. p. 705. 
A few specimens were taken at  Balthazar, April 1, in the 

swampy forest near the sea-shore, where the mangrove-tree 
flourishes. A single specimen was also found on the Chantilly 
estate. 

ARTILIUB, Spinola. 
ARVNLIUS ALBOPUNCTATUB (De Geer). 
Cimex a~bopunctatus, De Geer, M6m. iii. p. 331, pl. 34. fig. 6. 
Specimens of normal size were found near Balthazar, April 1, 

in a swampy forest near the sea-shore. On the Mount Gay estate 
others were taken, August 28, on herbage, on the hill about $00 
feet above the sea. 

Specimens sometimes occur in Florida, Cuba, and Lower 
California which are only half the normal size. 

THYANFA, StEil. 
1. THYANTA PBRDITOB (Fabr.). 
Cimhrcperclitor, Fabr. Ent. Qst .  iv. p. 102. 
This extremely common species inhabits Northern Brazil and 

spreads through Colombia to Mexico, and far northward in the 
western part of the United States into Southern Colorado. It 
is also found in all the principal West India islands including 
Trinidad. On the eastern side of the United States it extends as 
far north as to the vicinity of Savannah in Georgia. 

The specimens collected in Grenada were found on the Mount 
Gay estate, August 21 and September 28, where they were beaten 
from herbage in open places near a stream of water. One speci- 
men was obtained at  8t. George’s, in August, from herbage, at 
night. 

2. THYANTA TBNIOLA (Dallas). 
Peatatornu tmiola, Dallas, List, i. p. 250. 
This is also a common species in the West Indies, and numerous 

specimens were secured in Grenada. It is also found in Northern 
Brazil, Central America, and Mexico, and it spreads over the border 
into California and Arizona. In San Domingo it is very common on 
low plants growing beside the roads near the coast. It is also 
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quite variable in size and sometimes lacks the red band on the base 
of the pronotum. 

I n  Grenada it was taken on the Lake Antoine estate, March 24 
and April 13, at an elevation of 350 feet above sea-level, on 
herbage in open places. It was also found on the Mount Gay 
estate and at St. George’s, in August. 

3. THYAXTA CASTA, StL1. 
Thyantn casta, St%l, Stettin. ent. Zeit. xxiii. p. 104. 
This species was taken on the Mount Gay estate, in smaller 

numbers than the preceding one, and it was beaten from herbage, 
August 1, in open places. It was also found on the Lake Antoine 
estate, March 24, on herbage, and in thickets near the sea. 

CRATO, Dist. 
CBATO URBICUS, Dist. 
Crato urbicus, Dist. Biol. Centr.-Amer., Hem.-Heter., Suppl. 

Only two specimens of this insect were secured; they were 
beaten from herbage, at night, in open places, August 22, on t,he 
Mount Gay estate. 

BANASA, StEll. 

p. 457, PI. 39. fig. 22. 

BANASA LENTICULABIS, sp. nov. 
Form similar to B. packnrdii, StL1, but more convex above, 

especially upon the pronotum ; longer oval than the related B. 
imbuta, Distant. Pale green, more or less rufous upon the pro- 
notum, base of head, coriaceous part of hemelytra, and posterior 
border of the scutellum highly polished. The head, pronotum, 
and corium set with remote erect bristles, most of t,he remaining 
surface minutely pubescent. Head a little longer than wide, 
irregularly and remotelay, finely punctate, the surface uneven, 
depressed next the base of tylus, often paler at base and near the 
eyes. Antenna more or less rufous, remotely pubescent, the 
second joint much shorter than the third, the fourth sometimes 
infuscated ; rostrum reaching the posterior COXLB, green, black at  
tip. Pronotum unusually convex in the female, somewhat less 
so in the male ; the lateral margins reflexed, impunctate, ivory- 
white, hardly sinuated, the humeral angles a little prominent, 
with the outer margin curved and the surface near it tumid j the 
surface generally coarsely, remotely, deeply punctate, the punc- 
tures partly arranged in transverse, curved, broken lines ; the 
margin, bounded behind by a line of punctures, behind the eyes 
reflexed, and the angles outside the eyes prodoced into a small 
tooth; the posterior margin a very little arcuated, with the edge 
most slenderly reflexed, and the posthumeral margin sinuated, 
with the submargin depressed. Scutellum very remotely, coarsely 
punctate, the punctures becoming denser and finer along the sides, 
with the apex narrow, pale, almost flat, and nearly impunctate. 
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Corium and clavus coarsely, deeply punctate in lines, becoming more 
dense and irregular on the cuneal space ; the costa with about three 
lines of punctures, and a line of smaller ones on the inner suture ; 
disk along the suture broadly smooth ; membrane transparent, 
sometimes a little tinged with rufous; wings also more or less 
rufous or yellowish. Tergum often reddish, with the connexivum 
pale green, more or less yellowish or reddish, highly polished, 
reinotely and finely punctate, angles of the posterior segment 
acute. 

Length to end of venter, d Sg-9, s) ZO- lOg  mm.; width of 
pronotum d 5-5$, 9 59-6. 

Eigbteen specimens of this species were collected by Mr. H. H. 
Smith, who gives the following notes concerning their capture :- 
‘6Swept from herbage in open weedy places, at  an altitude of 
250 feet above the sea, on April 3;  about cocoa orchards, on 
herbage, April 5 ;  came to light at night, August 6-10, at an 
altitude of 250 feet ; also August 25-30 ; August 26-31, beaten 
from herbage ; September 3-10, came to ligbt at night, at an altitude 
of 300 feet.” These were collected on the Mount Gay estate, on 
the leeward side of the island of Grenada. 

Legs deep green, with the tibis not grooved. 

PIEBODORUS, Fjeber. 
PIEZODORUS GUILDINGI (Westw.). 
Raphigaster yuildimii, Westw. Hope Cat. i. p. 31. 
Specimens of both sexes and of two varieties (i. e.  degrees of 

maturity) were found at  Balthazar and other places. At the 
former they were taken, March 23, from herbage, at  night. Others 
were found at  St. George’s, August 22, on open swampy places, 
upon herbage. 

In my collection 
there are specimens from Paraguay, Rio, Pernambuco, San Domingo, 
Cuba, Mexico, and Southern Florida. I have also examined spe- 
cimens from .Jamaica, Trinidad, and Central America. 

This species varies in size, convexity, and depth of colour. Some 
of these differences are due to the degree of maturity of the speci- 
mens at the time of their capture. Immature specimens are a 
pale faded greenish, either with or without the red band across the 
pronotum. When the dorsum of the mesonotum shows through 
the integument the base of the pronotum appears black, but when 
the chitinous cover of the pronotum is maturely indurated no 
blackish spot appears across the base of this segment. Specimens 
when fresh and mature are of a clear green colour. 

This species has an extensive distribution. 

NEZABA, Am. et S. 
1. NEZABA MARGINATA (PaI. Beauv.). 
Pentatornu marginatn, Pal. Beauv. Ins. Afr. et Am&. p. 147, 

Several specimens of this species were collected. Those from 
pl. 10. fig. 1. 
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Balthazar were taken, March 24, in open places and from thickets 
near the sea, from herbage j others were found at  the same place 
in April, and one was captured on the Lake Antoincestate. 

This is another Colombian form with a distribution from 
Northern Brazil to Southern Florida and the coast of Texas. It is 
found in all the Greater Antilles and Trinidad. Two specimens 
from Par& in my collection, vary but little from the type as we 
find it in Mexico and Cuba. The specimens from Grenada vary 
much in size, just as they do in San Domingo, Cuba, and Mexico. 
The males are sometimes only about half the size of the females. 

2. NEZARA VIEIDULA (Linn.). 
Cimex viridulus, Linn. Syst. Nat. ed. 10, p. 444. 
This species is now known from the warm parts of all four of the 

I n  the United States it inhabits the littoral plain 
It is found in all the 

I n  Grenada the specimens were found at Balthazar, April 2, 
On the Mount Gay 

continents. 
from Virginia to Florida and Louisiana. 
large West India islands, including Trinidad. 

on weeds and various kinds of herbage. 
estate it was taken, August 20 t o  25, on herbage in open places. 

EDEMA, Pabr. 
1. EDESSA BIFIDA, Say. 
Pentatomcc bi&la, Say, Insects of Louisiana, p. 7 ; Edessa cornuta, 

Burm., and E. cornuta, Gu6rin ; also E. cclbirenis, H.-Schf. Wanz. 
Ins. vii. p. 127, t. ccxlix. fig. 774. 

Types of all the references above given have been identified for 
me by Dr. St%l and others, and there is no reason for keeping 
them apart as is done in the Catal. Gkn. des HQmipt. par MM. 
Lethierry et Severin, pp. 188, 189. 

This species is distributed from Northern Brazil and Colombia 
though Central America and Mexico into the southern United 
States and the Antilles. I t  is variable to a marked degree in the 
distribution, depth, and coarseness of the punctures, the size and 
length of body, and the convexity of the pronotum. The scutellum is 
occasionally blunter than in the average, and the pronotum sometimes 
shows traces of wrinkles on the convex dorsum. Mr. Distant’s figure 
of E. cornuta, Burm., Bid. Centr.-Am., Hem.-Heter. pl. 9. fig. 22, 
well represents the E. bijlda, Say, as we find it in Louisiana, Florida, 
Cuba, and Grenada. Besides this, a pair of types from the Mexican 
series separated by Mr. Distant in working up his material for the 
‘Biologia’ are before me at this moment, and the,y are precisely like 
my specimens from the United States and the Antilles. In examin- 
ing a series of somewhat more than a hundred specimens of both 
sexes, from near Samana, San Domingo, I was surprised to find 
abrupt differences in the length of the anterior fork of the sternum 
of the male, and in the depth of excavation and angularity of the 
sides of the genital segment. The female is usually a broader, larger, 
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and more convex insect than the mde. Occasionally the knobs 
on the superior surface of the connexivum are absent. When alive 
these insects are grass-green above, with the corium more or less 
bright wine-brown. Hpecimens from San Domingo seem to 
be usually more rugose upon the pronotum and wing-mvers and 
flatter near the anterior angles of the pronotum than in the 
series which I have examined from the United States and Mexico. 
Specimens from Grenada are on the average more smooth than those 
from San Domingo. I n  my collection there is a graded series which 
takes in the various modifications from E. cornutu, Bnrm., with narrow 
and acute scutellum and coarse deep punctures, through the mode- 
rately smooth and remotely punctate E. albirenis, t o  the smooth 
E. sigillata with obsolete punctures on the pronotum and scutellum. 

2. EDESSA BUGULOSA, sp. nov. 
Form of E. rufo-marginata, De Geer, but of the size of E. medi- 

tabzcndu, Fabr., wbich it somewhat resembles. Bright green, 
moderately polished, wrinkled on the head, pronotum, base of 
scutellum, and base of costal area, with the hemelytra wine-brown, 
and the lines of the clavus, reticulations of tip of corium, most of 
the costal area, and underside of the body yellow. Head short, 
minutely but distinctly punctate, bordered on the sides and tip 
with yellow j antennae honey-yellow, the basal joint much thicker 
than the following ones, the second shorter than the third, the 
fourt'h only a little longer than the third j rostrum rufo-flavous, 
reaching midway between the fore and middle legs, and fitting 
into the fork of the mesosternum. Pronotum transverse, coarsely, 
deeply, irregularly punctate in somewhat transverse series, the 
sunken space in front of the callosities and behind the eyes densely 
and finely punctate ; callosities and their diagonal contiquation 
smooth, impunctate ; lateral margin reflexed, smooth, yellow, the  
humeral angle prominent, a little rounded, smooth, the post- 
hurneral submargin sunken, with two lines of close punctures ; the 
posterior margin a little arcuated, the submargin bordered with 
a line of fine sunken punctures j pleural border beneath the lateral 
margin lineiirly callous, grooved and punctate in continuity with 
the underside of head. Sternal pieces remotely punctate ; ' the 
mesosternal plate corresponds with that of E. meditabundn. Scu- 
tellum moderately long, very moderately convex at base, depressed 
next the tip, less coarsely but deeply, not closely punctate, some- 
what rugose on the base and middle, more finely punctate 
posteriorly, the sides slenderly bordered with yellow, and the tip 
acute. Claws narrow, punctate with red in two approximate lines, 
the margin carinately elevated j corium bordered next the clavus with 
two strong punctate ridges, which are hollowed inwardly by two 
corresponding lines of rufous sunken punctures ; the punctures of 
the disk fine and even, those of the base coarser ; costal area con- 
tracted at base, set near the base with small, yellow, transverse 
callosities between the reddish p onctures ; membrane bronze-brown, 
with the veins darker. Legs honey-yellow, obsoletely punctate, 
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clothed with erect hairs. Venter and sternal pieces highly polished, 
finely punctate, transversely grooved, the grooves of the pleura 
more especially punctate ; stigmata1 orifices black ; connexivum 
green, more coarsely punctate, the angles of the segments acute ; 
ventral ridge prominent, highly polished, impunctate. 

Length to end of venter 10-13 mm.; width of pronotum 69-7 mm. 
Forty-one specimens were collected at different places on the 

island. At Balthazar, on the windward side, they were taken on 
April 1, in the swampy forest near the  sea-shore, and mainly in 
the mangrove district ; also April 13, at an altitude of 350 feet, in 
second-growth timber near the border of a stream on the Lake 
Antoine estate. 

This species approaches E. meditubunclc6 in the structure of the 
mesosternal plate, which has the anterior fork long and slender, 
with the sides acutely triangular, and the posterior fork shorter 
and more blunt; but  it differs in having the tylus much longer, 
the sides of the head not turned up, in the evenly reflexed and not 
knobby border of the pronoturn, in the longer and acute scutellum, 
and in the more coritracted and less callous costal margin. 

C o R B I  D B. 

SPARTOCERA, Lap. 
SPAETOCERA FUSOA (Thunb.). 
Cimexfusccc, Thunb. Nov. Ins. Spec. ii. p. 44. 
Ten specimens of two varieties of this insect were collected 

on the Mount Gay estate. They were obtained, April 2, from 
thickets on swampy ground; also September 14, at elevations of 
400-600 feet, on open places on herbage ; and on September 29 they 
were beaten from herbage on the hillside. One specimen was taken 
at  Chantilly, March 23, in a clearing, on the underside of a Jog. 

ACAXTHOCERUS, Pal. Beauv. 
ACAXTHOUJORUS LOBATUS, Burm. 
Acanthocerm lobntus, Burm. Handb. ii. p. 318. 
Specimens of this insect were obtained in nearly every sectiou of 

the island. At Balthazar they were beaten from herbage, March 
19, on an open place about 250 feet above the sea. Others were 
taken at Chantilly, Vendbme, and particularly on the Mount Gay 
estate, where they were numerous in September, on herbage. 

LEPTOGLOSSUS, Bukrin. 
LEPTOGLOSSUS ZONATUS (Dallas). 
Anisoscelis zoaatn, Dallas, List, ii. p. 452. 
The most beautiful variety of this insect proves to be quite 

Specimens were taken, both in the spring abundant in Grenada. 
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and autumn, on 'the windward and leeward eides of the island. 
They were found on the Mount Gay estate, also at Balthazar, 
Lake Antoine, and on the Mirabeau and V e n d h e  estates. 

PTHIA, StL1. 
PTHIA PIOTA (Drury). 
Cimexpicta, Drury, Illustr. i. p. 107, pl. 45. fig. 1. 
A few specimens of this species were found at Balthazar, 

March 15, also on the Mirabeau estate, March 25, on herbage in 
open places, and on the Mount Gay estate, October 10, upon hill- 
sides, on herbage. 

This is an exceedingly common insect in the eastern part of San 
Domingo, and it is not rare in Cuba, Florida, and Texas. 

MADUBA, Stgl. 
MADUEA PIRPIDA, St%l. 
Maclzcra per-da ,  St%l, Stettin. ent. Zeit. xxiii. p. 304. 
Three specimens were taken on the Lake Antoine estate, in 

March and September, on herbage. 

MARGUS, Dallas. 
MABGUS INORNATUS, Dist. 
M w p s  inornatus, Dist. %ol. Centr.-Am., Hem.-Heter. pp. 137, 

365, pl. 13. fig. 18. 
Two specimens were found near Balthazar, March 19, at an ele- 

vation of 1250 feet above the sea, upon an open place, on herbage. 
A third specimen was taken an the Mount Gay estate, August 
25, at nu elevation of 700 feet, on herbage. 

CATORHINTHA, St%l. 
CATORHINTHA SELECTOR, StLl. 
Catorhintha selector, Btgl, Ofv. Vet.-Akad. Forh. 1859, p. 471. 
Many specimens were colIected on the Mount Gay estate, 

April 5, at an elevat,ion of 400 feet above the sea, where they were 
found on the herbage in cocoa orchards. Others were taken on 
the Lake Antoine estate, April 13, at an elevation of 350 feet, 
from herbage in the second-growth woods. 

ANASA, Am. et S. 
1. ANASA SCORBUTIGA (Fabr.). 
Cimex scorbzcticus, Fabr. Syst. Ent. p. 706. 
Five specimens were taken on the Lake Antoine estate, April 13, 

a,t an elevation of 350 feet above the sea, in second-growth woods 
on the bank of a stream. 
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2. ANASA BELLATOR (Fabr.). 
Cimez bellator, Fabr. Mant. Ins. ii. p. 286. 
Two specimens were secured on the Black Forest estate and 

Balthazar, April 6, from weeds in a nutmeg orchard, at an elevation 
of 400 feet above the sea. 

ZICCA, Am. et S. 

ZICCA TBNIOLA (Dallas). 
Claviyralla tceniola, Dallas, List, ii. p. 514. 
Six specimens were taken near Balthazar, April 2, at  an ele- 

vation of 1900 feet above the sea, on grassy and weedy land, from 
herbage. 

ALYDUS, Fabr. 

ALYDTJS PALLESCEBS, St%l. 
Alydusyallescens, Stll, Rio Jan. Hemipt. i. p. 34. 
Numerous specimens were collected in most parts of the island. 

At Balthazar they were brushed from herbage, in open grassy and 
weedy places, in April ; on the Lake Antoine estate they came to 
the light at  night, on March 15. At  St. George’s specimens were 
taken, August 22, in open swampy places on herbage, and at  the 
same place as late as September 30. 

LEPTOUORISA, Latr. 

LEPTOCORISA FILIFORMIS (Fabr.). 
CimexJilifarmis, Fabr. Syst. Ent. p. 727. 
Several specimens were taken .on the Mount Gay estate, 

April 5, where they were brushed from herbage iu the cocoa 
orchards. Other specimens wore secured at the same place, 
September 16, from herbage. 

HARMO[JTES, Latr. 

HARMOSTES  ERRA AT US (Fabr.). 
Acanthia serrata, Fabr. Ent. Syst. iv. p. 75. 
A few specimens were swept from herbage on the Mount Gay, 

Mirabeau, and Lake Antoine estates in  the spring and autumn. 

CORIZUS, Fallen. 

1. CORIZUS HYALINUS (Fabr.). 
Lygmus hyalinus, Fabr. Ent. Syst. iv. p. 168. 
Five specimens of the ordinary type were found on the island. 

They were taken at Balthnzar and on the Mount Gay estate in 
April and Augost. 
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2. CORIZUS SIDB (Fabr.). 
L y p u s  sicke, Fabr. Ent. Syst. iv. p. 169. 
Dr. St%l has described a variety of this species as C. pictipes. 

The insect is very variable in size, colour, form, and pattern of 
marking, much depending upon its- condition at time of capture. 

Numerous specimens were collected in nearly all parts of the 
island, both in the early part of the year and as late as the middle 
of August. 

JADEBA, StTil. 
JADERA LATERALIS, .St%l. 
Judera lateralis, Stiil, Stettin. ent. Zeit. xxiii. p. 307. 
Several specimens of this bright-coloured species were taken at 

Balthazar, April 1, and on the Mount Gay estate, April 5, also in 
August and September, on herbage. 

B B R  Y T I  D a. 
METACANTIIUS, Costa. 

METACAKCHUS CAPITATUB, sp. nov. 
Pale rufo-testaceous. Form similar to M .  elegans, Curtis, but with 

proportionately longer legs and antenna. Head black, rounded, pol- 
ished, with a pale spot at base, the tylus prominent, vertical; antennae 
very slender, yellow, the basal joint nearly as long as the posterior 
femur, a little thickened and dusky at tip, articulation of the next 
two joints a little dusky, the fourth thick, fuscous, about half as long 
as the third ; rostrum dull yellow, reaching to the middle coxae, be- 
coming more slender towards the tip. Pronotum closely distinctly 
yunctate, the posterior lobe large, swollen, with the middle line a 
little elevated, and tuberculate a t  the posterior end ; antehumerd 
surface transversely indented, the posterior margin reflexed each 
side; lateral line obliterated, present as a carina on the short, 
collar-like anterior lobe, this lobe fulvous, with a pale anterior 
margin, from each side of which a pale short spine projects obliquely 
upwards. Legs long, slender, honey-yellow ; the tibiae setiform, 
paler, annulated with blark ; the femora a little swollen and deeper 
coloured at tip, tarsi blackish on the apical half. Scutellum small, 
tumid, armed with a long, curved, pale spine which projects back- 
wards. Hemelytra almost transparent, tinged with testaceous, the 
costal border a little arcuated, costal area and clavus obsoletely and 
sparsely punctate. Beneath smooth, pale testaceous, the sternum 
pale piceous, abdomen straight ; venter more distinctly pubescent 
at tip, hardly wider at base than at apex. 

Length to end of venter 33 mm. ; width of pronotum 5 mm. 
Six specimens of this insect were collected on the Mount Gay 

estate, on the leeward side of the island. They were beaten from 
herbage, a t  altitudes between 200 and 400 feet, from August 21 to 
31st. 

PROL ZOOL. Soo.-1894, NO. =II. 13 
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L Y  Q B I D B. 

NYSIW, Dallas. 

1. NYBIUS PROPIDUS, sp. nov. 
Oblong, narrow ; greyish yellow, the upper surface more or less 

clouded with fuscous, greyish pubescent. Head long, nearly as 
wide between the front of the eyes as the width of the apex of 
pronotum ; the surface closely pubescent, marked along the middle 
with a slender, yellow, feebly raised line ; the surface between the 
eyes granulated, the granules each side of middle arranged in lines, 
punctures few, indistinct ; the tylus pale fulvous anteriorly, 
bounded each side at  base by a small knob placed next a dark band ; 
middle of gula, including the buccula, blackish piceous ; rostrum 
slender, fusco-piceous or tinged with fuscous, reaching between 
the posterior coxa ; antenna dull testaceous, the base and inner 
side of basal ioint, base and apex of second, and base of fourth joiut 
blackish. Pronotum longer than wide, obscurely bilobed, impressed 
and rather abruptly sinuated on the sides behind the anterior lobe ; 
the surface transversely wrinkled, unevenly punctate with piceous, 
less so on the anterior lobe, the apical border black ; the surface be- 
fore the humerus spread with a blackish spot, which includes the 
knob-like angle, but leaves a yellow spot next thereto ; the lateral 
margin obsoletely carinate, indented before the anterior angle, the 
middle with a pale yellow, slender line j posterior margin a little 
arched, sometimes bordered with black, having the posthumeral 
border depressed, expanded, and pale yellow. Mesosternum black 
in the middle, with the costal segment and the coxa tipped with 
brown ; the auterior and posterior coxa mostly testaceous. Legs 
testaceous, the femora banded with concurrent dark brown spots ; 
the tibiae piceous at  base and tfip, and the tarsi piceous, excepting 
the testaceous base. Scutellum obsoletely punctate, with a dark, 
transverse, sublunate callosity, having a blackish cavity in front 
of it at  base, the apical division paler, acutely carinate at tip. 
Hemelytra dull whitish or testaceous, punctate with fuscous, 
finely pubescent, acutely prolonged, with the cuneus rufous ; the 
costal area narrow, pale testaceous, with a few brown points, the 
veins interrupted with brown ; membrane semitransparent, with the 
veins more or less brownish. Venter rufo-testaceous, more or less 
sprinkled with darker brown ; the ovipositor blackish, 

Length to tip of venter 39-5 mm. j width of pronotum 1-14 m a .  
This is the common and widely distributed species which has 

hitherto been wrongly referred to N. scolopax, Say. The true N .  
scolopax has a rostrum which reaches to the middle of the venter: 
which is not the case in the species here described. Our species 
inhabits North America from Quebec to Arizona, from thence it 
spreads into Mexico and Central America, and following south it 
is found ou the Isthmus of Panama, and in Colombia and Northern 
Brazil. I n  the West Indies it occurs in Trinidad, Grenada, 
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St. Vincent, Porto Bico, San Domingo, and Cuba, and from thence 
it extends through Florida into all of the Eastekn States as far 
as Maine. 

Possibly it is the most variable species of the group as yet dis- 
covered, for it appears in all states of marking and colouring, from 
the pale testaceous with few spots to the dark grey with all degrees 
of clouding and specking. 
In Grenada specimens were taken at  Balthazar, in open weedy 

places on herbage, April 3, at an altitude of 250 feet; also on 
the Lake Antoine estate, April 13, at  an altitude of 350 feet, on 
the shores of a stream in the midst of second-growth timber, and 
in August at  various other localities on the island. 

2. NYSIUS INBQUALIS, Sp. UOV. 

Subovate, broad, a little more robust than N. californicus, StB1. 
Pale dull fulvous, punctate with fuscous yellowish pubescence. 
Head subacute, a little longer than wide, fulvous, with a pale line 
stretching from base to end of tylus ; inner border against the eyes 
pale yellow, followed by a wider black stripe, the antenniferous 
lobe also pale yellow ; gula black along the middle ; antenna dull 
fulvous, the basal joint blackish on the under surface at. tip, the 
second joint longer than the third, tipped with black, the apical joint 
blackish, a litble longer than the third ; bucculs pale ; the rostrum 
more or less fuscous, reaching to the middle COXSB. Pronotum 
trapeziform, obliquely narrowing towards the apex, the sides not 
arcuated, with the margin feebly reflexed, the anterior lobe short, 
with the transverse incisure carried out to the excavation next the 
margin, but not through it;  the surface distinctly and closely 
punctate, having a pale callous line each side of the middle 
throughout its length j the disk often infuscated, the middle line 
grooved, having a pale callosity on its posterior end at the margin, 
apex before the callous line deeply sunken, the lateral submargin 
grooved and h e a t e d  with fuscous ; humeri with an acute knob, 
behind which the margin is indented ; the posterior marsin thick, 
deflexed, arched, a little scalloped ; the posthumeral outer edge 
pale and feebly expanded. Under surface rufo-fulvous, whitish 
pubescent, having an interrupted blackish line along the sides, t he  
sternum and base of venter blackish, and the venter mostly ~ U ~ V O U B ,  
with the black lines continued along the sides. The legs dull 
fulvous, pale at  base, flecked with brown on the femora, the base 
and tip of the tibia and tarsi more or less fuscous. Hcutellum 
transverse, punctate, pubescent, blackish at  base, or each side of 
middle, the middle line and lateral raised margin pale testaceous, 
the apex carinate, acute on the tip. Hemelytra pale testaceous or 
whitish, carried back in a long tapering curve ; the veins more or 
less interrupted with brown, as also the apical and outer border of 
the clavus and posterior border of the corium ; apex oE the cuneus 
darker brown; the costal area narrow, pale, with outer edge 
strongly reflexed j membrane long and narrow, the veins often 
marked with long smoky spots, the middle to tip with a long 

13* 



184 PROF. P. R. UHLNR ON !CHI! [Mar. 6, 

blackish stripe. Connexivum sharp-edged, thin, recurved, dull 
testaceous or pale fulvous; disk of the tergum black each side, 
middle line of the last two segments also black. 

Length to tip of venter 34-48 mm.; width of pronotum $- 
1% mm. 

This remarkable species was found in abundance on the Mira- 
beau estate, on the windward side of the island. It has also been 
taken in Florida and Cuba. The notes of capture are as follows :- 
March 25, at an altitude of 500 feet above setclevel, on herbage 
in open places near a stream of water ; April 7, a t  an altitude of 250 
feet, came to light in t,be night, and was also swept from herbage ; 
also April 13 and 27, in second-growth woods and in weedy 
places. 

This is a variable species, approaching very near to N. califor- 
nicus, StL1, from which it can be at once distinguished by the 
longitudinal callosities of the pronotum. 

ISCHNORHYNCHUS, Fieber. 

I~CHNORHYNCHUS CHNIONI, Dist. 
Ischnorhyltohzcs charnpioni, Dist. Biol. Centr.-Am., Hem.-Het. 

p. 193, pl. 19. fig. 3. 
A few specimens were taken a t  several localities in the island. 

At Balthazar they were brushed from herbage in cocoa orchards, 
in shady and damp places, on March 23; at Chantilly they 
occurred at an elevation of 500 feet, on May 5, in second-growth 
thickets. Later in the year they were found on the Caliveny 
estate, near sea-level, September 1, on the foliage of dry scrubby 
growth. On October 16 they were found in a similar, but damp 
place, near St. George’s. 

N m s ,  StXl. 
Nmns NOTABILIS, Dist. 
flinwsnotabilb, Dist. t .  c. p. 191, pl. 19. fig. 4. 
This species was found in considerable numbers on the Ven- 

dame estate in September, where it was beaten from herbage on 
marshy land. It was taken also on the Mount Gay estate, and 
upon t,he Mirabeau estate, in open places near a stream of water. 
on herbage, March 25. 

NEONINUS, Dist. 

Nmo~ms ILLUSTRIB, Dist. 
Neoninw illustris, Dist. t .  c. p. 192, pl. 19. fig. 5. 
Specimens were taken at Balthaear, March 23, in damp and 

shady places, from herbage, in cocoa orchards. It was also found 
upon the Mirabeau estate, April 7, where it came to the light 
at night. 



BLISSUS, Burm. 

BLISSUS LEUUOPFERUS (Say). 
Lygceus leucopterus, Say, Heteropt. New Harmony, p. 14, no. 5. 
This is the common ‘‘ Chinch Bug ” of the United States, 

Mexico, and the Greater Antilles. It attains a large size and is 
more variable in Grenada, both in size and marking, than is 
commonly found to be the case in the eastern United States. 
Specimens were collected on the Mount Gay and Caliveny 
estates in June and September, on weedy places in second-growth 
thickets near a stream of water. 

NINYAS, Dist. 

NINYAS STEABO, Dist. 
minyas straho, Dist. t .  c. p. 194, pl. 19. fig. 6. 
This neat little insect was found at several places on the island. 

On the Mirabeau estate it was taken, March 25, on herbage in 
open places near a stream of water. It was found also at  
Balthazaf, and on the Mount Gay est.ate, August 20 ; also at the 
Grand Etang, September 15, among piles of weeds and waste 
from the stable. 

PAOHYGRONTHA, Germ. 

1. PAUHPGEONTHA CEDA.NaALODES, &&I. 
Pachygrontha mdancalodes, Still, Enum. Hemipt. pt. 4, 1874, 

D. 139. 
Two specimens of this small form were taken at Granville, 

April 13, at an altitude of 250 feet above the sea, where they 
came to the light at night. One specimen was captured at  sea- 
level, March 26, on herbage in a thicket growing in a swamp. 

2. PAUHY~~RONTHA BIMAUULATA, Dist. 
Pachyyrontha bimaczclata, Dist. t .  c. p. 393, pl. 34. fig. 23. 
Numerous specimens of this species were secured on the Mount 

Gay estate, April 1-5, at the light, and September 30, at an 
altitude of 500 feet above the sea, in second-growth woods. 

3. PAOHYGEONTHA LONQIUBPS, StL1. 
Pachygrontha Zonyiceps, Still, Enum. Hemipt. pt. 4, 1874, p. 140. 
This large species was moderately numerous at Balthazar, 

April 7, at an elevation of 250 feet above the sea, where it was 
swept from herbage in open weedy places near a stream. It WaB 
also found on the VendGme and Mount Gay estates, August 21 
and September 8, upon herbage in open and marshy places. 
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MYODOCE~A, Latr. 
MYODOCEA UNISPINOSA, St%l. 
Myodacha unispinosa, StL1, Enum. Hemipt. pt. 4, 1874, p. 147. 
More than a dozen specimens of this peculiar insect were 

collected at Balthazar and other localities. At Balthazar it was 
beaten from herbage, in open places, at  night, on March 19. 
On the Chantilly estate it was found March 7, on herbage in 
the cocoa orchards. One specimen was captnred in August, at  
Balthaear. 

PAICERA, Say. 
1. PAMERA VINUTA, Say. 
Pamera vincta, Say, Heteropt. New Harmony, p. 16, no. 3. 
This common species is widely distributed throughout the 

littoral region of the United States south of Pennsylvania. Pamera 
pawda ,  Dallas, is a synonym of this form, which should be re- 
placed by the name given above. It has a wide distribution, 
spreading from Central Brazil through the regions of Colombia, 
Central America, Mexico, and the Antilles into the United States. 
In Grenada it appears to be as common as in Cuba and San 

Domingo. Specimens were taken at Bdthazar, 1900 feet above 
the sea, April 2, in open grassy places, upon herbage. It waB also 
found in August on the Mount Gay estate, and in other looalitiea 
on the island, 

2. PAMEEA BILOBATA, Say. 
Pamera bilobatn, Say, Heteropt. New Harmony, p. 17, no. 7. 
This is also a common species with a wide distribution south- 

ward and westward from the United States to B r a d  and Colombia. 
At Balthazar it occurred at an altitude of 1900 feet above the 
sea, April 2, on grassy and weedy lands, where it was beaten from 
herbage ; it was also taken as late as April 25, in second-growth 
thickets on plants. 

3. PAXERA C ~ V I P E S ,  StU. 
Pamera curv+es, Stgl, Enum. Hemipt. pt. 4, 1874, p. 148. 
A variety of this species was found in moderate abundance at  

Balthamr, Chantilly, and other places. It wm met with in March 
under decaying vines and weeds on a damp rock; while the 
greater number of the specimens were obtained later in the season 
on rank herbage and in thickets. 

OZOPHORA, Uhler. 
1. OZOPHOEA CONEANGUINEA (Dist.). 
DnviZu consanguinezcs, Dist. Biol. Centr.-Am., Hem.-Het. p. 395, 

This species is placed in Davila by Mr. Distant, but it is con- 
generic and perhaps identical with 0. burmeisterii, GuBrin, from 

PI. 35. fig. 2. 
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Cuba. Many specimens were collected at Balthazar, April 7, 
from herbage on open weedy places near D stream of water. 

2. OZOPHOEA PALLISGENS (Dist.). 
Dnvidapallescens, Dist. t. c. p. 395, pl. 35. Eg. 3. 
This is the smallest species of the genus which has thus far 

been discovered. It has likewise been placed in the genus D a d a  
by Mr. Distant. Specimens were collected at  Baltbazar, Chantilly, 
and other localities, on the same kinds of herbage as the preceding 
species. 

PTOUHIOMXIBA, Say. 
PTOCHIOMEEA OBLONGA (Dist.). 
Rociomera oblonga, Dist. t .  c. p 209, pl. 17. fig. 24. 
Numerous specimens of this insect were taken at  Balthazar, 

March27 and later, on herbage in cocoa orchards near water. 
The names Ploximems and Phiomera are later inventions of 

authors and itre not to be found in the writings of Mr. Say. That 
used above is the spelling given by Mr. Say, and there seems to be 
no satisfactory reason for changing it. 

PYOAXJS, gen. nov. 
Form similar to Ptochiomera, but with the pronotum transverse, 

obsoletely constricted, with the lateral raised margin callous 
along the sides of the almost flat posterior lobe, carried forward 
very slender to the anterior angle. Antennae thick, a little longer 
than the head and pronotum united j the first joint not so long as 
the head, not thickened towards the tip ; second a little longer, 
growing thicker towards the tip ; the third much shorter, thicker, 
fusiform; the fourth not quite so thick as the third, subfusiform, 
acute at botli ends. Rostrum slender beyond the basal joint, 
reaching the middle coxae, the basal joint as long as the gula, the 
second joint a little longer. Head moderately long, in front of 
the eyes narrower than the apex of pronotum j eyes large and 
prominent j the face tapering, sloping forwards, with the tylus 
prominent ; the bucculs very low, slender. Prosternuni collar- 
like in front of the anterior coxae. Fore femora moderately thick, 
without spines, posterior femora long, curved at the tip. Scutellum 
a little longer than wide, acute and carinate at  the tip, the sides 
strongly decurved. Hemelytra, long oval, with a tapering curve 
posteriorly, the membrane a little protracted behind the abdomen, 
the costal border thick and slight@ reflexed, a little sinuated, with 
the embolium long and broadly grooved. 

P Y G ~ U S  PALLIDUS, sp. nov. 
Long oval, fulvous, polished, minutely pubescent, and feebly 

punctate ; antennae darker -beyond the testaceous basal 'joint. 
Rostrum, coxae, and legs testaceous. Underside highly polished. 
Posterior lobe of pronotum punctate, anterior lobe smooth j pos- 



188 PROF. P. IL. UHLXR ON THE [Mar. 6, 

hrior margin a little deflexed, sometimes slenderly infuscated. 
Scutellum at base coarsely and deeply punctate. Claws punctate 
in lines, the corium a little less coarsely punctate, with the cuneus 
dusky ; the membrane whitish, immaculate. 

Length 1f mm. ; width of pronotum 2 mm. 
This plain little insect inhabits also Cuba, Texas, Florida, the 

eastern side of the United States st9 far north as Tewksbury, Mass., 
and spreads into Lower Canada. It is sometimes quite common 
in Maryland. The four specimens from Grenada were secured at  
Balthazar, August 4, at an altitude of 250 feet above the sea, in 
open places, where they were flying at sunset, on the Mount Gay 
estate, August 20 to 25, and September 15, on the Grand Etang 
road. 

SALAUIA, St%l. 
SALACIA PICTURATA, Dist. 
tSaZacin picturata, Dist. Biol. Centr.-Am., Hem.-Het. p. 406, 

Five specimens of this species were taken at  Balthazar and 
other places on wet sand, or on weeds close to running water, 
April 15, and also August 17 under bundles of weeds. 

I n  placing this insect in the genus Sulacia, I have merely 
followed the lead of Mr. Distant, because no type of that genus 
is within mv reach, and I desire to avoid multiplying genera in 
this much-divided family. 

TRAPEZUS, Dist. 

PI. 35. fig. 19. 

TRAPEZUS FASIXATUS, Dist. 
Trapezus fasciatw, Dist. t .  c. p. 217, pl. 20. fig. 5. 
Three specimens of this insect were collected on the Grand 

gtang, August 13, at an  elevation of 1900 feet above the sea. 
They were beaten from masses of brush in a clearing of the damp 
forest. One specimen was taken September 15. 

PETISSIUS, Dist. 
Pmiss~us DIVERSUS, Dist. 
Petisgiue diversus, Dist. t. c. p. 407, pl. 35. fig. 22. 
Numerous specimens of this little insect were collected at  

Balthazar, April 22, in open weedy places, among second-growth 
thickets, and o n  the Chantilly estate, April 15, where they were 
flying about the flowers of an orange-tree. 

GONATAS, Dist. 
GONATAS DIVBRWNS, Dist. 
Boltatas divergens, Dist. t .  c. p. 219, pl. 20. fig. 10. 
Many specimens of this species were taken at Balthazar, 

April 8, from wet sand on the banks of a stream, where they 
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were alighting from the air. Others were found on the Mount 
Gay estate, August 20-25, under piles of weeds and leaves. 

RHAPTUS, StH1. 
RHAP~US COLLINUS, Dist. 
Rhaptw colfina, Dist. t .  c. p. 410, pl. 36. fig. 3. 
Seven specimens of this insect were found on the Mount 

Gay estate, where they were either beaten from herbage in open 
places or taken from beneath piles of weeds and leaves. 

MELANOCORYPHUS, StH1. 
MBLANOCORYPHUS BICRUCIS (Say). 
Lygam bicrucis, Say, Journ. Acad. Nat. Sci. Philad. iv. 1825, 

Four specimens of this common North-American insect were 
p. 322. 

taken on the Mount Gay estate, August 21-26, on herbage. 

ONCOPXLTUS, St&l. 
1. ONCOPBLTUS FABCIATUS (Dallas). 
Lygwfasc ia tus ,  Dallas, List, iv. p. 538. 
Five specimens were found on the Mount Gay estate, August 

26 and 30. They were beaten €rom herbage on an open flat 
tract near the sea. 

2. ONCOPBLTUS CINGULIFER, St%l. 
Oncopekus (Erythrischius) cingulifer, 8tL1, Enum. Hemipt. pt. 4, 

1874, p. 103. 
Numerous specimens were collected at Balthazar, March 7 

and April 2, from herbage in second-growth woods. One 
specimen was secured at Granville, March 27 j another was found 
on the Mount Gay estate, April 5, on herbage; and another at  
the same place on August 26. 

3. ONCOPBLTUS TARICOLOR (Fabr.). 
Lygceus varicolor, Fabr. Ent. Syst. iv. p. 149. 
A few specimens of this beautiful species were found at 

Balthazar and other places in April, on open places upon herbage. 
One was also found on the Lake Antoine estate, another ou the 
Mirabeail estate, and yet another was found at  Windsor, on the 
windward side of the island, March 28, on herbage in an open 
area at  an elevation of 500 feet above the sea. 

P Y R R H o a o B I D B. 

DYSDERCUS, Am. et 5. 
D Y S D E R ~ S  ANNULIGIER, sp. nov. 
Form of D. suturellus, H.-Schf, and differing from ti species 
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in having a, white ring at the base of the apical joint of the 
antennae, and in lacking the white cross on the inner margin of 
the corium and clavus. There are two principal patterns of mark- 
ing in this insect : one in which the upper surface is dusky black, 
with the exception of the head, the anterior two-thirds of the 
pronotum, and the base of scutellnm, which are red j in the other 
the insect is red above, excepting the base of the pronotum and the 
membrane, which are black. I n  the female the underside is red 
with a black edge to the basal margin of the  vedral segments and 
pleural sutures. In the male most of the venter is white, as are 
also the collum and posterior border of the pleural pieces. The 
rostrum of the male usually reaches to the middle of the second 
ventral segment, but in the female it extends only to  the basal 
segment. 

Varieties occur which connect the two extremes of colonr. The 
legs vary in the amount of red upon the femora and tibia. 
Many of the specimens have these members piceous blackish. 

Length to tip of abdomen 8-10, 2 10-12 mm. ; width of 
pronotum 2g-4 mm. 

This species is also closely related to D. rujkollis, Linn., but it is 
a much larger insect, with a longer bead, exactly a.s in D. suturellus, 
H.-Schf., and with a proportionally longer rostrum in both 
sexes. In D. rujkollis all the specimens I have examined were 
marked with a more or less distinct black dot behind the middle 
of the corium. 

Many specimens were collected on both sides of the island. 
A t  Balthazar they were found March 30, in considerable 

numbers upon decaying oranges in shady places. On the Mount 
Gay estate (leeward) they were taken, April 5 and 25, in the 
cocoa orchards, where they were brushed from the undergrowth. 
I n  August and September they were found on the Mount Gay 
estate and St. George's. 

The white colour of the baae of the fourth joint of the antenna 
is sometimes indistinct, but not quite absent. 

C A P  s I D B. 

LOPUB, Hahn. 
LOPUS MILI'PAEIS, sp. nov. 
Long oval, pubescent, bright yellow beneath, the markings rufo- 

fulvous above. Head short, with a dusky oval loop on the 
cranium, open at base, and closed at the base of the tylus; the 
tylus stout, black, the cheeks and throat bright yellow ; rostrum 
yellow, fuscous from the middle to the tip, reaching behind the  
middle coxae, the basal joint thickened at tip, reaching upon the 
sternum j antennae black, long, tapering, the second joint rod- 
shaped, about as long as the more slender third and fourth joints 
united ; eyes black, very prominent. Pronotum dark brown, dull, 
pubescent, with the collum, and a, broad reddish stripe running 
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back from it, widening at the basal margin, narrowing between the 
callosities and sending off a slender line behind them; lateral 
margins sinuated, acutely reflexed, excepting the sides of the 
prominent collum ; margin of the propleura also reflexed. Legs 
black, orange or rufous on the cox* and base of femora. Scutellum 
almost flat, flavo-rufous, a little fuscous near the basal angles. 
Hemelytra dark brown, greyish-pubescent, with the cuneus and 
inner edge of the clams fulvous ; costal areole long, narrow and 
almost straight, the membrane dark brown, the vein of the 
areole pale. Venter yellow, invested with long whitish pubescence, 
the sides obscured with a series of spots, and the ovipositor black. 

Length to end of venter 5-54 mm. ; width of pronoturn 2$ mm. 
Only two specimens, a male and a female, of this bright m e c t  

were secured. They were found on an open and weedy place 
upon herbage, on La Force estate, a t  an elevation of about 350 feet 
above the sea. 

CALOCORIS, Fieber. 
CALOCORIS (MEGACOWUM) RUBRINEBTIS (Dist.). 
Creontiades (Megacelum) rubrineruus, Dist. Biol. Centr.-Am., 

Hem.-Het. p. 237, pl. 23. fig. 12. 
A fine series of specimens were brought back from the island. 

They were found on both sides of the region. At Balthazar they 
were taken April 7, from plants in open weedy places near a 
stream of water. I n  March they were found on the Mirabeau 
and Lake Antoine estates. In August they were swept from 
herbage on the Moimt Gay and Lake Antoine estates. 

The form of the sides of the head and proportions of the 
antenna seem to place this species in Calocoris rather than in 
Megacozhm. 

MBLINNA, Uhler. 
MELIXNA MODESTA, Uhler. 
Melinlta modesta, Uhler, Entomol. Americana, iii. 1887, p. 69. 
Several specimens were taken on tfie Mount Gay.estate and 

at St. George’s, late in August and early in September, by sweeping 
the herbage. 

In  Maryland this speciea occurs in late summer on willows, 
and also on undergrowth of thin woods and on pine-trees, near 
streams of water. 

PHYMCORIB, Fabr. 
PHYTOCORIS BxIMIuS, Reuter. 
Phytocoris esimius, Renter, Ofv. Vetensk.-Akad. Forh. 1875, 

no. 9, p. 67. 
Three specimens, ell Merent  in markings, were found at 

Balthazar, March 2, and at  St. George’s in September. They 
came to the light at  night. 
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It 
inhabits Colombia, Central America, Mexico, California, Washington 
State, Oregon, Colorado and Utah, New Mexico, Arizona, Minne- 
sota, Lower Canada, and all the Atlantic States from Maine to 
Florida, and the Gulf States west into Texas, as also San 
Doming0 and Cuba. Degrees of maturity affect its colours and 
pattern of marking. 

This is a common species with an extensive distribution. 

PCECILOSOYTUS, Eieber. 
PIECILOSOYTUS (LYGUS) UUNDATUS (Dist.). 
Lyyzcs cwneatws, Dist. Biol. Centr.-Am., Hem.-Het. p. 435, pl. 37. 

This is a common species in the Antilles and on the borders of 
the adjoining continent. It is found in Central America, Mexico, 
Texas, and Florida, and apparently as far north as Virginia. 
Specimens from the last-named State have passed through my 
hands, but, as their antenna were mutilated, a slight element of 
uncertainty exists in the identification. 

Many specimens were collected on the Mirabeau estate, April 7, 
as they came to the light at night. At Balthazar and on the 
Mount Gay estate they were swept from herbage in August. 

fig. 24. 

Favms, StH1. 

1. FULTIUS AIRATUS, Dist. 
Fubius atratus, Dist. t .  c. p. 282, pl. 27. fig. 18. 
Several specimens of this species were taken at  Balthazar, 

March '7, and also early in August, in bushy places on herbage 
and at the light. Others were captured at  Chantilly, and on the 
Grand Etang they were met with at an altitude of 1900 feet upon 
decaying weeds. I n  the United States this species frequents 
fungi in damp, shady borders of woods, and it flies freely in the 
sunshine. 

2. FULTIUS LUNULA'PUS, Sp. UOV. 

Black, polished, oblong-ovate, with the head shorter than 
normal, wider than the apex of pronotum, and swollen between 
the eyes, vertex with afaint impressed line ; antenna dark brown, 
the second joint paler, very long, and white on the apical one- 
third, the third and fourth a little more slender than the second, 
but not setaceoiis ; rostrum piceous, reaching behind the posterior 
coxm. Pronotum wider than long, tumidly convex on the middle, 
broadly indented, and grooved in the centre behind the collum, 
the posterior submargin bounded by an incised line; humeral 
angles acutely prominent, the lateral margin deeply sinuated. 
Scutellum piceous black, highly polished, convex. Legs pale 
fuscous, the anterior femora darker. Hemelytra black, or 
brownish black, marked with a minute pale fleck at  the base of 
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the corium, and with the inner border of the clams slenderly 
fulvous ; corium with an obliquely placed lozenge-shaped white 
spot on the basal third, and a smaller oval spot of the same 
colour on the inner half of the cuneus j membrane smoke-brown, 
showing a slender edge of white against the margin of the cuneus. 

Length to tip of venter 2-24 mm. j width of pronotum 
Beveral specimens were collected on the Black Forest estate 

and about the Grand Etang, on the windward side of the island, 
from August 13 to 19, at  an altitude of 1500 to 1900 feet above 
the level of the sea, under leaves on the ground, on bark of 
decaying logs in a clearing, and also beaten from masses of brush 
and leaves. 

ECCRITOTAESUS, Sttl. 

mm. 

1. ECUEITOTARSUS ATRATUS, Dist. 
Eceritotarsus atratus, Dist. t .  c. p, 285, pl. 26. fig. 20. 
This is a common species in the West Indies, Mexico, Central 

America, and Colombia. It inhabits also California and Texas. 
Numerous specimens were taken at Balthazar, at an elevation 
of 1900 Eeet above the sea, April 2, on herbage, in open grassy 
places near water. I t  was found also on the Mount Gay estate 
in August, flying a t  sunset. 

2. ECCRITOTARSUS INCUFLVUS, Dist. 
Eccritotarsus inmrvus, Dist. t. c. p. 285, pl. 26. fig. 19. 
Numerous specimens were found at  Balthazar, also on the 

Mirabeau, Mount Gay, and Lake Antoine estates, either in March 
or August, on grass and herbage near streams of water. I n  the 
southern United States it lives in midsummer on low herbs inopen 
places on sandy beaches of streams. 

CYRTOCAPSUS, Reuter. 

CYRTOCAPSUS CALIGINEUS (Stfil). 
Capsus caliyineus, St%l, Freg. Eugenie Resa, Ins. p. 258 j Dist. 

Pirithouspallipes, Dist. t. c. p. 303, pl. xxix. fig. 11. 
A few specimens were taken at  Balthazar and on the Mirabeau 

t .  c. p. xx. 

estate in March and April in weedy places. 

ENGYTATUB, Reuter. 

ENGYTATUS GBNICULATUS, Reuter. 
Engytntzcs geniculatus, Reuter, 6fv. Vetensk.-Akad. Forh. 1875, 

Neoproba varinns, Dist. t. c. p. 271, pl. 26. fig. 7. 
This species is distributed all the way from Colombia to Mexico, 

no. 9, p. 83. 
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the Antilles, Texas, and Florida. In San Doming0 it lives on 
various kinds of weeds growing on the sides of the roads and in 
neglected gardens. 

Numerous specimens were collected on both sides of Grenada. 
On the Mount Gay estate they were found, late in August, on 
herbage in the open country. At St. George’s they were taken 
during the same month, at  night, from herbage. 

DICEPWS, Fieber. 

DICYPHUS BEPARATUS, sp. nov. 
Long and moderately narrow, pale greenish, erect-pubescent, 

with the basal joint and apex of the second joint of antenna black ; 
punctures of the hemelptra coarse, sparse, black ; corium with a 
large black dot a little behind the apex, with the apex, the 
posterior border faintly, the tip of scutellum, and the end of the 
cuneus also black. Head moderately short, highly polished, 
remotely pubescent ; eyes dark brown ; antenna pale green, 
minutely pubescent, a little longer than from tip of head to apex 
of clavus ; rostrum testaceous, dusky at tip, reaching almost to the 
apex of the posterior coxae. Pronotum obsoletely punctate, marked 
with a deeply-impressed longitudinal line, the posterior margin 
deeply sinuated. Legs pale greenish, with the apex of the tarsi 
piceous. Scutellum a little puactate, set with erect hairs. Corium 
and clavus with remote erect fuscous pubescence ; cuneus minutely 
striato-punctate, long, sinuated on the inner border ; the membrane 
long, iridescent, with the veins of the areole a little dusky. 

Length to tip of abdomen 3 mm., to tip of membrane 4 mm.; 
width of pronotum $ mm. 

This species extends its habitat from Cambridge, Mass., to 
Florida and Texas ; it is also found in California. 

Six specimens of this insect were taken on the Mount Gay 
estate, October 16, on low herbage. 

PARACARNUB, Dist. 

PARACARNUS MEXICANUB, Dist. 
Paracurnus mezica,nus, Dist. Biol. (3ent.r.-Am., Hem.-Het. p. 445, 

This species was captured at  Balthazar, March 23, in a cocoa 
On the Mirabeau estate it was found 

pl. 39. fig. 2. 

orchard in a damp situation. 
March 25, on herbage near a stream of water. 

ANNONA, Dist. 

ANNONA LABECULATA, Dist. 
Annona labeculata, Dist. t .  c. p. 446, pl. 39. fig. 
One specimen was found near Balthaear, March 23, in a shady 

damp locality, on herbage, in a cocoa orchard. 
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HALTICUS, Burm. 

H~LTICUS UHLERI, Giard. 
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Halticus uhleri, Giard, C. Rend. SOC. Biol. s6r. 9, iv. p. 81. 
Haltious minutus, Uhler, in Popenoe, Report, Kansas, 1889, 

Calocoris canas, Dist. t .  G. p. 430, pl. 37. figs. 11 & 12. 
Several specimens were found, most of which were winged. 

p. 212, pl. 9. figs. 10 & 12. 

A 
brachypterous specimen was taken, March 25, on the Mirabeau 
estate; the other specimens were found, in August, among dry 
weeds and rubbish on damp ground at Balthazar and Chantilly. 

EPISUOPUS, Reuter. 
EPISCOPUS ORNATUS, Reuter. 
Xpiscopus ornutug, Reuter, ofv. Vetensk.-Akad. Forh. 1875, 

Lygus uvidus, Dist. t .  e. p. 433, pl. 37. fig. 18. 
I n  the United States this species is distributed from New Pork 

to Florida, and from thence to Cuba and San Domingo. It 
abounds. in midsummer in 6elds from which wheat has been cut, 
and where it lives upon the Ambrosia artemisicefolia. 

I n  Grenada it was common at Balthazar and on the Mirabeau 
estate, on weeds, both in April and August. 

no. 9, p. 90. 

PSALLUS, Fieber. 

PSALLUS PoLIIpua, sp. nov. 
Oval, black, highly polished, minutely pubescent. Head large, 

triangular, almost vertical, moderately convex, rufo-piceous beneath, 
with a few indented points on the vertex, the width across the eyes 
a little greater than the apex of the pronotum ; antennie yellow, 
short, moderately stous, the two apical joints and sometimes )he 
distal end of the second joint fuscous, the second nearly as long as 
the head and pronotum united ; rostrum testaceous, piceous at base, 
the tylus also piceous. Pronotum transverse, simple, moderately 
convex, obliquely narrowed, and abruptly decurved on each side in 
front, the surface highly polished, sparsely pubescent, obsoletely 
punctate. Scutellum nearly equilateral, moderately convex, acute 
a t  tip, obsoletely wrinkled. Legs testaceous, the tarsi usually 
more or less dusky. Hemelytra highly polished, minutely greyish 
pubescent, covered with shallow punctures ; the membrane smoke- 
brown. Pleural pieces and sternum piceous. Venter highly 
polished, not apparently punctate, often rufo-piceous at  base. 

The male has the secoud joint of antennze a little thickened at 
apex and often fiiscous there. 

Length to tip of venter 1$-2 mm ; width of pronoturn 2 mm. 
Nineteen specimens of this little insect were secured in various 

Of these both sexes places on the windward side of the island. 
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were found on the Mirabeau estate, April 7, at an altitude.of. 
250 feet j on the Mount Gay estate, at levels from 200 to 400, on 
August 21 ; and on the Chantilly estate, September 17, at an 
altitude of 500 feef. Some came to the light at  night, others 
were taken while flying at sunset, and some others were swept 
from herbage in open places. 

RHINACLOA, Reuter. 
RHINACLOA POIL~lCORNIS, Reuter. 
Rhinacloa forticornis, Reuter, &. Vetensk.-Akad. Forh. 1875, 

no. 9, p. 88. 
This species was found at Balthaear, St. George’s, and on the 

Mount Bay estate in August, upon herbage growing in swampy 
ground. 

C E E A T o u o M B I D  B. 

CIRATOCOMBUS, Signoret. 
1. CERATOUOMBUS BRASILIENSIS, Reuter. 
Cerutocombus brsiliensis, Reuter, Monogr. Ceratocomb. p. 7, 

no. 3, fig. 3. 
This species is common in both St. Vincent and Grenada, and 

it seems to have a general distribution from Brazil to the Antilles. 
Numerous specimens were corlected at Balthazar, March 5, under 
decaying leaves on a damp rock, next the shady bank of a stream. 
At Woburn one specimen was found on the Windsor estate, at an 
elevation of 500 feet, March 28, under decaying leaves on wet sand 
on the shady bank of a stream. I n  August it was abundant 011 
the Mount Gay estate, at an elevation of 1900 feet above the sea, 
in IL clearing of the damp forest, with masses of brush and leaves. 

Individual specimens vary somewhat in the extent of the white 
colour near the costal margin of the hemelytra. I n  some of them 
scarcely more than a white dot is present, while in others the 
colour is extended into a broad streak. In a small proportion of 
the specimens the white is obsolete or absent. 
This form is closely related to, if not the same as, one which 

belongs to the Gulf States and Florida ; but, as only soiled speci- 
mens have been accessible to me, it is not possible to express a 
settled opinion as to the identity of these insects. 

2. CERATOCOMBUB MINUTUS, sp. nov. 
Oblong-ovate, dull black ; form similar to C. brsiZieielzsie, Reut., 

but small, and comparatively wider across the hemelytra. Head 
subconical, longer than wide, a little narrower than the apex of 
the pronoturn, minutely pubescent, sometimes tinged with rufous, 
indented in the middle, with the tylus wide and prominent, and 
the eyes projecting beyond the sides of the pronotum ; underside 
of head testaceous, piceous on the tumid base of the gula, the 
rostrum testaceous, reaching upon the middle coxa ; anteunze 
moderately stout, testaceous, the two apical joints slender nnd 
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more distinctly hairy. Pronotuin t.ransverse, moderately convex, 
minutely pubescent, strongly decurved behind the eyes, with the 
lateral margins reflexed and.set with remote bristles, the humeral 
angles a little prominent, posterior margin a little curved ; sternum 
piceous, transversely tumid at the collum, and smooth. Legs dusky 
testaceous, with the anterior femora broad and compressed. 
Hemelytra dull black, pubescent, gradually widening posteriorly, 
the membrane almost as long as the corium, opaque: and bluntly 
rounded at  tip, with the middle area large and oval, similar to 
C. brnsiliensis j costal margin broadly recurved almost to the tip of 
corium, the cell adjacent to the costa long and wide, subtriangular. 

Length to tip of hemelytra l g  mm. ; width of pronotum $ mm. 
Rumerous specimens were collected in various localities in the 

island. At Balthazar, 250 feet above tide-level, specimens were 
secured, April 20, in weedy open places in second-growth thickets, 
and at the same place on August 4, 10, 15, flying at  sunset. On 
the Mount Gay estate they were found August 28-31 and 
September 6,  at an altitude of 200 feet, flying at  sunset. On the 
Grand Etang they were secured at an altitude of 1900 feet on a 
clearing in the damp forest, where they were beaten froin masses 
of brush and from leaves. On the Chantilly estate they were 
found, August 5, a t  an altitude of 500 feet on open hillsides, 
amidst a second-growth timber, where they were swept from piles 
of decaying weeds and rubbish. 

CRYPTOSTEMMA, H.-Schf. 

CBYPTOSTEMMA FASCIATUM, sp. nov. 
Darqbrown, opaque, oblong-oval, gradually widening posteriorly, 

minutely pubescent. Head subconical, tinged with rufous in 
front and below ; antennae long, stout, rufo-testaceous, hairy ; 
rostrum pale testaceous, reaching to the posterior coxax Pronotum 
a little wider than long, indistinctly grooved on the middle line, 
steeply decurved on the sides anteriorly, where it becomes a little 
narrower. Legs pale testaceous. Hemelytra apparently coriaceous 
throughout, dark brown, minutely scabrous and pubescent, crossed 
behind the scutellum by a wavy, broad, deep yellow band. Beneath 
dull yellow on the meso- and metasternum, and sometimes on the 
base of the venter. The entire underside is sometimes pale piceous. 

Length to tip of venter 1 mm. ; width of pronoturn 
Four specimens were collected on the Grand Etang, August 9, 

a t  an altitude of 1900 feet above the sea, from masses of roots, 
phyto-parasites, and decaying leaves on trees. 

mm. 

SOHIZOPTERA, Fieber. 

SCEIZOPTEEA PLAVIPES, Reuter. 
Schhizoptera$auips, Reuter, Monogr. Ceratocomb. p. 19, no. 2, 

The original type of this species came from Rio, Brazil ; but the 
fig. 10. 

PSOO. ZOOL S0C.-1894, NO. XIV. 14 
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specimens from the West Indies agree in all respects with the 
description given by Mr. Reuter. This species is now known to 
me through specimens from Venezuela, Central America, and the 
Antilles. 

Several specimens were taken at  Balthazar and on the Grand 
$tang, in August and the early part of September. They were 
captured while flying, at  sunset, and a t  various elevations from 
500 to 1300 feet above the sea. 

PTINIDIOPHYEB, Reuter. 
F’TFINIDIOPHYEB XIRABILIS, Reuter. 
Ptenidiaphyes mirabiZi8, Reuter, Monogr. Ceratocomb. p. 26, 

no. 1, fig. 15. 
Only three specimens were secured: one on the Chantilly 

estate, early in August, on a hillside, in the piles of decaying 
weeds ; and the others were found on the Grand Etang, August 9, 
at an elevation of 1900 feet above the sea, where they were beaten 
from masses of roots and decaying leaves. The type was taken 
in Brazil. 

A N T  H o a O R  ID 1. 
LASIOCHILUB, Reuter. 

1. LASIOUHILUS PALLIDULUS, Reuter. 
Lasiochilzcs pallidulus, Reuter, Monogr. Anthoc., Acte SOC. 

Fenn. xiv. 1884, p. 571. 
Many specimens were collected at  various points on the island. 

At Balthaaar they were taken, April 7, at  an elevation of 250 
feet above the sea, while flying over open pIaces at  sunset. On 
August 7 they were taken at the same place from vines and 
bushes. At the Grand dtang they were found, September 15, at  
an elevation of 1900 feet, among piles of weeds. Others were 
taken on the Mount Gay estate. 

2. LASIOOHILUS VABIUOLOR, sp. nov. 
Oblong-oval, much less robust, narrower and more tender than 

L. pallidulus, Reut., fusco-testaceous, pale pubescent, paler 
beneath, and with the head, pronoturn, and base of scutellum 
rufo-piceous. Head highly polished, shorter than the pronotum, 
with the eyes black, large, and extending beyond the width of the 
front of the pronoturn ; antennee moderately slender, pubescent, 
testaceous, sometimes a little dusky, and darker on the ends of the 
joints, a little longer than the head, prothorax, and scutellum 
united, the second joint stout, a little longer than the head, 
slightly thickened at tip ; rostrum pale testaceous, reaching 
behind the anterior coxa, the basal joint thick, barely reaching to 
the eye. Proootum polished, with slender transverse wrinkles ; 
the collum narrow but distinct ; the anterior lobe convexly elevated, 
with an impressed point on the middle ; the lateral margin feebly 
sinuated behind, but strongly contracted in front ; the posterior 
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margin sinuated, with the humeral angles prominent, oblique, and 
a little rounded; the pro- and mesopleura piceous, with the 
sternum and coxal pieces paler. Legs pale testaceous. Base of 
scutellum transversely elevated, the surface behind this depressed, 
dull tesltaceous, with the tip almost acuminate. Hemelytra long, 
closely pale pubescent, dull yellowish, with the apex and inner 
margin dusky, the costal margin almost straight, and the basal 
margin of the cgneus bounded by a pale line ; membrane dusky, a 
little paler a t  base. Venter fulvo-testaceous, distinctly pubescent, 
ovate, with the ovipositor piceous. 

Length to tip of venter 13-2 mm. ; width of pronotum $ mm. 
Numerous specimens were collected a t  several points, such as 

Balthazar, August 8, at  an elevation of 250 feet above the sea, 
in open fields, in piles of decaying weeds ; at Chantillp, August 5, 
at an altitude of 500 feet above tide, on open hillsides, from piles 
of decaying weeds and rubbish j from Grand *tang, September 12, 
15, on piles of weeds j and from the Mount Gay estate likewise 
on weeds and waste from stable. 

3. LASIOUHTLUS FRATERNUS, sp. nov. 
Form similar to the preceding, but more robust, closely 

resembling L. fusculus, Reuter, smaller, and with a shorter 
pronotum, &c. Colour fusco-piceous, paler beneath, with pale 
tastaceous legs and rostrum. Head a little shorter than in L. 
fusculus, rufo-piceous before the line of the eyes, polished, a little 
shorter than the pronotum ; a curved impressed line across the 
vertex, the eyes extending a little wider than the front of pro- 
notum ; antenna stout, fusco-testaceous, the second joint gradually 
thickening towards the tip, a little longer than the pronotum, the  
two apical joints paler, conspicuously pubescent ; rostrum reaching 
to the anterior coxze, the basal joint stout and extending to the 
middle of the eye. Pronotum trapezoidal, wider than long, 

olished, transversely wrinkled, a little scabrous on the posterior 
ibbe, punctate on the sides, the lateral margin bluntly rounded off, 
hardly sinuated, set with erect bristles, the apical border a little 
reflexed, the posterior margin moderately sinuated, with the 
humeral angles subacute and a little produced. Sternum, pleural 
pieces, and disk of venter more or less dark piceous, the deilexed 
margin of the pronotum placed inferiorly, sharply defined, growing 
much thicker anteriorly. Scutellum deeply depressed, a little 
scabrous, pubescent. Hemelytra dull fusco-piceous, minutely 
pubescent, more or less dull testaceous a t  base and along the length 
of the clavus ; membrane long, pale fuliginous, paler a t  base. 

Length to tip of venter 2 mm. ; width of pronotum 
Some specimens hove a faint pale dot on the middle at base of 

cuneus. This species lacks the indentation on the middle of 
pronotum. Specimens were collected at  Balthazar, March 12, 
at an elevation of 300 feet, on dry hillsides, amongst second- 
growth woods, under piles of decaying weeds, and at  the same 
place August 7, 8, 10-15 ; on the Mount Gay estate, August 20- 

mm. 

14* 
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25, at altitudes of 150-200 feet, flying at sunset ; at St. George’s, 
August 27 and September I, altitude 500 feet, flying at sunset. 

4. LASIOCHILUS NPBULOSUS, sp. nov. 
More robust than either of the preceding species, subovate, 

dark piceous, with a tinge of rufous, the head, pronotum, and base 
of scutellum highly polished. Head short, pale rufo-piceous in 
front of the vertex, the tablet carrying the ocelli opaque and rough, 
bounded in front by a transverse groove, impressed line a t  base of 
tylus deep j ,antenna slender, about as long as the head, pronotum, 
and scutellum united, the basal joint projecting a little in front of 
the head, piceous, sometimes pale at tip, the second joint shorter 
than USUB~,  pale yellow with a dusky tip, scarcely longer than the 
bead, the two apical joints tinged with fuscous; rostrum dark 
piceous at base, pale rufo-testaceous from thence to the tip, 
reaching to the anterior COXB. Sternum and venter piceous, the 
posterior borders of the middle pleura, as also exteriorly? yellowish. 
Pronotum trapezoidal, wider than long, dark piceous, fringed with 
a few long cilia; dorsal surface very moderately convex, a little 
scabrous and wrinkled, with a wide collar at  tip j the lateral margin 
very obliquely convergent, emarginated at  the apical angle ; 
posterior margin moderately sinuated, the humeral angles a little 
prominent. Scutellum dark piceous, raised at  base, depressed 
behind this to the tip and minutely scabrous. Legs and coxa dull 
testaceous, occasionally paler, with the middle of femora dark 
piceous j tarsi generally piceous. Hemelytra wide, almost parallel- 
sided, dull pale yellowish, pubescent, coarsely punctate, the apex 
of the clavus, an oblong spot -near the end of the corium, a streak 
exterior to this on the costa, and the cuneus dusky or piceous, 
the posterior edge of the corium marked with polished, .p: iceous, 
interrupted streaks j the membrane pale, clouded with fuliginous. 

Length to  end of venter 12 mm. ; width 6f pronotum 8 mm. 
Several specimens were collected a t  Balthazar, August 7, at an 

altitude of 250 feet, in second-growth woods, from vines and 
brush, also on August 17, under piles of cut weeds, in open damp 
mound. Others were found on the Mount Gav estate. August 20- - 
25, and were beaten from herbage in open plices, at  an zevation 
of 200 feet. 

5. LASIOUHILUS PIUTUS, Uhler. 
Lasiochiluspictus, Uhler, P. 2. S. 1893, p. 157. 
A few specimens were found at  Balthazar and on the Mount 

Gay estate, August 20 to 25, at elevations of 150 to 200 feet above 
the sea, and they were taken, while flying, at sunset. 
6. LASIOCHILUS BASALIS, Reuter. 
Lasiochilus basalis, Reuter, Monogr. Anthoc., Act. SOC. Fenn. 

xiv. p. 569. 
Several specimens were taken on the Chantilly estate and at 

Balthazar in March and August, on the hillsides, from among 
rotting leaves and herbage. 
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7. LASIOCHILUS FUSOULUS, Reuter. 
Lasioohilzcs ficsculus, Reuter, Monogr. Anthoc., Act. 8oc. Fenn. 

xiv. p. 576. 
A few specimens were obtained at  Balthazar, early in August, 

in an open field, where they were shaken from decaying leaves. 
On the Grand Etang one specimen was taken, September 1, while 
flying at  sunset. 

PIEZOSTETHUS, Fieber. 
PIDZOSTETHUS SORDIDUS, Reuter. 
Paezostethus sordidus, Reuter, Monogr. Anthoc., Act. SOC. Fenn. 

xiv. p. 591. 
Numerous specimens were procured at several localities. Those 

from Balthazar were found July 11 and August 17, either flying 
at  sunset, or on open damp ground beneath pilqs of cut weeds. 
On the Mount Gay estate and on the Grand Etang they were 
taken during August, from herbage in open places. 

TRIPHLEPS, Fieber. 
TRIPHLDPS PERPUNCTATUS, Reuter. 
Tr@hlepsperpunctatus,Renter, Monogr. Anthoc., Act. SOC. Fenn. 

xiv. p. 654. 
A-few specimens were taken at  Balthazar, August 17, on open 

BRACHYSTELES, Mils. ot Rey. 
BRACHYSFELES PALLIDUS, Reuter. 
Brachysteles palliclzcs, Reuter, Monogr. Anthoc., Act. 8oc. Fenn. 

xiv. p. 672. 
A few specimens were secured at  four different localities. At 

Balthazar they were found August 14, flying at  sunset : others 
were taken on the Mount Gay and Chantilly estates, and at  St. 
George’s, in August and September, either flying at  sunset or 
beneath piles of weeds. 

CARDIA~TDTHUS, Fieber. 

damp ground under piles of weeds. 

1. CARDIASFETHUS ASSIMILIS, Reuter. 
Cardiastethzcs assirnilis, Reuter,Monogr. Anthoc., Act. SOC. Penn. 

xiv. p. 693. 
Several specimens were secured at Balthazar, April 20, from 

weedy places in second-growth thickets, and on the Mount Gay 
estate, September 4, flying at  sunset, or in second-growth woods. 

2. CAEDIASTETHUS ELEGANS, sp. nov. 
Form similar to C. assirnilis, Reuter, but rather more elongated, 

pale rufo-piceous, with the legs and antennae yellowish. Head 
moderately long, highly polished, fulvous before the line of the 
antenna, rufo-piceous behind this point, with a band of punctures 
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connecting the eyes ; antenns thick on the two basal joints, the 
two apical ones very slender and hairy, the first joint scarcely 
extending beyond the tip of tylus, the second becoming thicker 
next the tip, longer than the head; rostrum extending over the 
anterior cox%, rufo-testaceous, darker at  base, the basal joint 
scarcely reaching to the eyes ; the eyes black, a little deeper than 
the head, coarsely granulated ; neck behind the eyes short and 
thick. Pronotum much wider than long, rapidly and obliquely 
narrowing towards the front; the collum very slender and recurved; 
callosities transverse, convexly prominent ; the posterior lobe short, 
darker than anteriorly, obsoletely punctate and rugulose ; the pos- 
terior margin broadly sinuated and having the humeral angles 
indented, moderately prominent ; the lateral margin deflexed, 
thickened, emarginated at  the anterior blunt angle. Sternum and 
pleural pieces pde rufo-piceous. Legs a little pubescent, darker 
on the femora than the tibia. Scutellum impressed behind the 
middle and rugose nearer the apex. Hemelytra bright yellow, 
pubescent, roughly punctate, the inner border and apex of the 
corium dark brown, this colour extending over the cuneus ; mem- 
brane more or less tinged with fuliginous, but occasiondfy clear 
and iridescent. Venter polished, minutely punctate and pubescent, 
more or less spread with dark piceous. 

Length to tip of venter 1-14 mm. ; width of pronotum 3 mm. 
This is a particularly bright-coloured species, rendered more 

conspicuous by the dark band on the base of pronotum, and 
by the dark border of the hemelytra. Specimens were captured 
a t  Balthazar, April 20, at  an altitude of 250 feet, on,weedy open 
places in second-growth thickets ; also on the Grand Etang, at  an 
altitude of 1900 feet, where they were beaten from brush and 
masses of leaves. On the Mount Gay estate they were found 
August 20-25, and were beaten from herbage in open places, and 
they were seen flying a t  sunset in August and September. They 
were also obtained at  St. George's, August 22, in open swampy 
places, on herbage. 

AOANTHIA, Fabr. 
ACAXTEIA LIWRJLARIA (Linn.). 
Cimex lectularin, Li'nn. Fauna Suec. p. 909. 
AccLnthia bctularia, Fabr. Ent. Syst. iv. p. 67, 1. 
One specimen was taken. It is very common and R great 

pest, especially in the poorer class of houses. 

T I N  a IT I D  a. 
TILBONEMIA, Costa. 

TILEON~MIA SICUHAEI (Fabr.). 
Acanthia suochuri, Fabr. Ent. Syst. iv. p. 77. 
Several specimens were found at Balthazar, April 5, on herbage 

in the cocoa orchards, also on Lake Antoine estate, April 13, 
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among second-growth trees, and at  the same place August 26, 
and on the Mount Gay estate, August 2631,  where it was beaten 
from herbage. 

TYPONOTUS, Uhler. 
TYPONOTUS PLANARIS, Uhler. 
Typonotus planaris, Uhler, P. 2. S. 1893, p. 716. 
A few specimens were taken at Balthazar, April 3, from 

Also at St. George’s and on the herbage in open weedy places. 
Mount Gay estate, in September, from herbage on low grounds. 

CORYTHAICA, StZl. 
COEYTEAICA CARIXATA, sp. nov. 
Oblong, narrow, pale fuscous, sinuated on the sides of pronotum, 

with the costal base of hemelytra less distinctly so, but more 
broadly and deeply behind the middle. Head short, pale brown 
above, the bucculae whitish ; the eyes barely projecting beyond the 
line of the sides of pronotal prolongation ; antenna slender, fulvo- 
testaceous, dark at  base, the apical joint more obscurely brownish, 
the second joint minute, the third as long as all the rest united, 
very slender, minutely ciliated, dark brown at  base, the apical 
joint with long, erect setae ; rostrum flavo-testaceous, reaching to 
the middle coxze; a diagonal whitish streak beneath the eye. 
Pronotum tapering anteriorly, with the protuberance detached and 
lifted above the base of the head, becoming more compressed as it 
rises, andat the apex curved down beyond the head,its sides and dor- 
sum each with a carinate line having series of large quadrangular 
cells between them, the lower border reflexed ; the posterior lobe of 
pronotum broad, a little convex, with the lateral margin expanded 
into a white, thin, reflexed border, which is bounded on the inner side 
by a raised thread ending anteriorly in a small button, the three 
longitudinal carinate folds white, arched, the intervening surface 
granulated; the carinate folds are continued back to tip of the 
scutellum, the lateral ones arched at base, fading out posteriorly, 
and the middle one low and slender throughout. Hemelytra 
mostly opaque, testaceous behind the middle, with the raised lines 
whitish ; the discoidal areole fusiform, fuscous behind, with the 
bounding veins carinate and the exterior one rising posteriorly ; 
the surface generally granulated ; a brown double spot occupies the 
space costally beyond the discoidal areole ; costal area narrow, 
tapering at  base, of almost equal width from thence to  tip of 
membrane, whitish, provided with a single series of subquadrate 
areoles, and marked near the tip with a dark brown spot contiguous 
to a brown circle on the closed membrane, middle cells of the 
membrane Iarge, unevenly reticulated, and with brown veins, the 
tip almost truncated. 

Length to tip of wing-covers 2a-2& mm. j width of pronotum 
Q mm. 
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Collected on the Mount Gay estate, August 21-31, September 
11-29, and October 7, on low grounds and hillsides up to 400 
feet, beaten from herbage; also at  St. George's, September 29, on 
herbage. 

The description is chiefly derived from the dark and mature 
specimens. Some of these vary in marking, as well as in breadth 
of hemelytra, especially in the amount of dark brown on the 
membrane. This colour sometimes occupies the whole base and end 
of this part of the hemelytra, and leaves a curved whitish band or 
uneven spot between the two patches of colour. 

CORYTHUCA, StB1, 
CORYTHUCA DECENS, StBl. 
Tilzyis decens, StEil, Stettin. ent. Beit. xxiii. p. 324. 
A few specimens were found on the Mount Gay estate, Oc- 

tober 16, on low herbage. 

P H Y N A ' P I D B .  
PH~MATA, Latr. 

PHYMATA ANGULATA, sp. nov. 
Pale fulvous (no doubt green when alive), narrow, marked with 

rich dark brown on the pronotum, hemelytra, and sides of abdomen. 
Head of medium length and width, regularly narrowing towards 
the tip, the tip triangularly emarginate with the two processes 
short and subacute, the surface granulated, longitudinally and 
deeply depressed, with a curved, anteriorly tapering ridge each 
side conspicuously granulated, which carries the oceili, the occiput 
truncated and sharpe-edged ; eyes of medium prominence ; the 
antenna long, wit11 the apical joint (8) much longer than the 
three others united, ( 2 ) only about one and a half times as long 
as the third, usually infuscated on the apical half; cheeks granulated 
in broken rows, neck remotely granulated. Pronotum pale fulvo- 
testaceous (when less mature pale testaceous), stained with pale 
brown across the base, on the lobes of the posterior division, and 
forming 8 diagonal spot on the Ride of the anterior lobes ; the an- 
terior division granulated, with the side-lobes subtriangular, a 
little curved, pale, bordered with granules ; the posterior division 
coarsely punctate, marked off laterally by a deep emargination, 
followed by a long lamellar wing, which is deeply emarginate 
on the end, acutely produced at the posterior angle and more 
triangularly at  the anterior angle, which also carries a slender 
diagonal carina ; carinate lines of khe disk spreading wider apart 
posteriorly, all the raised lines granulated ; the humero-posterior 
margin reflexed, white, slightly oblique, broadly sinuated, with 
the inner angles produced over the clavus. ScuteIlum pale 
brown, more closely granulated at base, the middle carina marked 
with a whitish tip. Corium and clavus more or less dark brown, 
sprinkled with remote, minute, yellow granules, the veins and costal 
margin pale yellowish ; membrane dark brown with a brassy tinge. 
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Legs testaceous yellow ; the anterior femora more or less mfous, 
granulated, wide, strongly compressed and smooth on the lower 
anterior border ; middle and posterior femora granulated, marked 
with a brown band, with rows of spines beneath and a small tooth 
near the apex ; tibia of the same pairs more minutely granulated, 
with a small tooth beneath near the basal end; tarsi sometimes 
piceous and with black nails. Abdomen pale, widely expanded 
into long triangular lobes, which are brown spotted with white 
exteriorly, and pale with dark marks posteriorly, the outer extremity 
of these lobes acute, and on the underside reddish brown and 
carinate. Meso- and metapleura marked with a common reddish 
brown patch. 

Length to end of venter 54-6 mm.; width across humeral 
wings 22-3 mm. ; width across abdominal lobes 3-33 mm. 

The specimens were secured on the La Force estate on May 5 and 
August 7, at an altitude of' 250 feet, and were swept from herbage 
in open swampy and weedy places; others were taken on the 
Mount Gay estate, September 28, October 3 and 12, in open 
places among herbage. 

N A B I D B .  
CoRiscus, Schrank. 

1. COBISCUS CBASSIPBS (Reuter). 
Nabis crassipes, Reuter, ofv. Vet.-Akad. Forh. 1872, no. 6, p. 83. 
One specimen was found on the Lake Antoine estate, March 24, 

where it was swept from herbage. 

2. COBISCUS SERICAANS (Reuter). 
Nabis sericans, Beuter, 6fv. Vet.-Ak. Forh. 1872, no, 6, p. 83. 
Only one specimen was obtained. 

3. CORISCUS CAPSIFORMIS, Germar. 
Nabida capsiformis, Germar, Silb. Rev. V. p. 132. 
A fine series of this insect was secured a t  St. George's, 

August 22, upon open swampy spots on herbage. Other speci- 
mens were found on the Mount Gay estate and Grand %mg, in 
Beptember, upon herbage. 

It was taken at Beaulieu, 
March 24, upon herbage, on an open place. 

4. COBISCUS SIGNATKJI, sp. nov. 
Form very nearly that of C. capsiformis, but a little narrower, 

luteo-testaceous, marked with fuscous or clearer brown. Head as 
in C. capsiformis, with the middle of the gula fuscous ; the firfit and 
second joints of antenns long, brown at babe and tip, and marked 
with obscure annulations ; the rostrum pale testaceous, with a 
dark ring on the apex of the basal joint, which is followed by a 
pale ring on the next joint; middle line and margin of front 
more or less obscure ; occiput a little swollen, polished, sometimes 
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pale piceous. Pronotum marked with a narrow fuscous line on 
the middle, which becomes double on the anterior lobe j each side 
of this several short streaks of the same colour are distributed over 
the  surface, and on the humeri and nearer the middle are two 
short, faint stripes of fuscous ; posterior margin decurved, with the 
extreme edge whitish. Legs pale testaceous sprinkled with fuscous, 
with a black band at  tip of the middle and posterior femora, and 
a smaller black spot on the apex of the tibiae j the tarsi and espe- 
cially the nails fuscous. The scutelluni and inner edge of the 
clavus receives the continuation of the black stripe from the middle 
of the pronotum. Clavus and corium striped with obscure fuscous 
lines, some of which border the inner edges of the strong veins ; 
the cuneus is also lnarked with a fuscous abbreviated stripe ; mem- 
brane marked with fuscous lines, most of which are confined to the 
veins. Meso- and metasternum piceous black, the venter pale on the 
middle, darker on the side, and with the connexivum marked with 
black, irregular s p o h  Genital segment of male a little clavate, 
subtruncate at  tip, and bent back. 

Length to tip of venter 6-66 mm. j width of pronotum 1-14 mm. 
Numerous specimens were obtained at  Balthazar, April 7 and 

August 15, at an altitude of 250 feet, on open weedy places 
near a stream. It was also taken a t  St. George's and on the 
TendGme estate. A few specimens were beaten from herbage 
at night. 

VBLIDIA, gen. nov. 

Aspect of a robust Metacanthus, but a genuine Nabid, with 
certain elements of structure, such as a blunt vertical head and 
deep pronotum, quite out of keeping with the ordinary members 
of this group. Head short, with a polished swollen base, which is 
separated from the space in front of the eyes by a transverse groove ; 
the eyes oval, vertical, projecting but little beyond the occipital 
swelling j front short, but slightly convex. Rostrum conical at base, 
beyond this slender and reaching upon the posterior coxs ; the tylus 
vertical, narrow,tapering, the cheeks also narrow. Antenns slender, 
the basal joint a little longer than the head j the second joint more 
slender, nearly twice as long as the basal one ; the third equally 
slender, a little longer than the second j the fourth shorter than 
the second. Pronotum short, blunt, subtrapezoidal, having a 
recurved collum which caps the base of the head ; the anterior lobe 
almost entirely occupied by the smooth, swollen, transverse callo- 
sities, the lateral margins carinated along the upward curve of the 
callosities ; the posterior lobe high, sloping forwards, almost flat, a 
little wider than long, with the posterior border deflexed and the 
edge sinuated and reflexed ; the pleural flaps wide, almost abruptly 
deflexed, forming a cap, the edges widely reflexed. Scutellum sub- 
lunate, very short, almost covered by the pronotum, with the apex 
acuminate. Legs of median length, the posterior femora a little 
clavate at  tip ; the anterior pair thickest, tapering at  both ends 
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armed beneath with tGo series of fine teeth; the middle ones 
Bcarcely longer than the anterior, also thicker in the middle ; the 
tibia all filiform, very slender. Hemelytra a little narrowed in 
the middle, with the membrane long, bluntly rounded at tip, and 
a little notched on the outer margin at base ; the discoidal areole 
very large, with the apical veins very slender, radiating like the 
rays of a fan. 

VEIJDIA BERTTOIDES, sp. nov. 
Long, subcylindrical, griseo-fnscous, widest at the base of the 

pronotum. Head highly polished, black at base and between the 
eyes, the face, cheeks, and rostrum yellow ; the antennae dusky 
testaceous, annulated with black at the ends of the joints, and with 
a white band at the base of third and fourth joints, the basal joint 
with a broader black band a little way behind the tip. Pronotum 
greyish testaceous ; the posterior lobe strongly punctate, the cal- 
losities black and polished, with a groove in the middle between 
them ; the collum in front of these polished, yellow ; the intra- 
humeral and the posterior border black, with the edge yellow ; the 
pleural flaps punctate, pale yellow ; humeri with a small whitish 
callosity in the angle. Scutellum mostly greyish yellow, with the 
apical point white. Legs yellow, all the femora with a black band 
before the tip, and the middle and posterior pairs, especially, 
marked with about three narrow black bands ; the tips of tibia and 
of tarsi also black, Venter smooth, dull fulvo-testaceous, with a 
large black spot each side of base and the last two segments mostly 
black. 

Length to tip of venter 2& mm. ; width of pronotum # mm. 
Only one specimen wm obtained. It was found at Balthazar, 

on April 27, at an elevation of 250 feet above tide-level, n0m the 
shady bank of a stream ; beaten from a mass of bush and decaying 
leaves. 

ALL~EORHYNC~HUS, Fieber. 

ALL~EOEHYNOHUS ARMATUS, sp. nov. 
Form similar to that of A. JEavipes, Fieb., but rather narrower, 

invested with erect pubescence. Colour above mostly piceous black ; 
abdomen, underside of body, and the legs honey-yellow, more or 
less tinged with piceous. Head short, black, highly polished, rufo- 
piceous from the eyes forward, the width across the eyes but little 
more than the front of the pronoturn ; antenna slender, the basal 
joint hardly longer than the head, dull yellow, darker on the base 
and tip, hairy ; the second fully twice as long, hairy, about as stout 
as the basal one, dusky ; the apical joints long, much more slender, 
pubescent, fuscous ; rostrum honey-yellow, reaching upon the 
middle coxa, the base stout, following which the next joint is thick 
and extends behind the middle of the prosternum, the following 
one is compressed and shorter. Pronotum campanuliform, highly 
polished, deep black, with a, row of coarse, remote punctures along 
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the middle line; the anterior lobe about twice as long as the 
posterior, strongly convex, indented each side anteriorly, with 
distinct contracted double collum in front, the incision behind It 
deep and distinct; the posterior lobe a little more than half as 
long as the anterior, but much wider, arched, with the lateral mar- 
gins alTost abruptly oblique, indented next the humeri. Scutellum 
dull black, depressed, with the margins and tip a little raised. Legs 
stout, bristly, the femora thick, the anterior pair armed behind the 
middle with a sharp piceous tooth, before which rows of very fine 
teeth run out to the tip ; tip of tarsi piceous. Sternum and pleural 
pieces blackish piceous, remotely pubescent. Hemelytra pubescent, 
bright yellow from base to near the apex of corium ; the clavus, 
inner margin and tip of the corium, and the cuneus piceous black ; 
membrane tinged with smoke-brown. Venter closely yellowish 
pubescent, margined on the submargin with a piceous curved 
line. 

Length to tip of venter 3& mm. j width of pronotum 14 mm. 
Only one specimen of this interesting species was obtained. It 

was captured at Balthazar, on August 8, a t  an altitude of 250 
feet, in an open field, where it was shaken from piles of decaying 

APHELONOTUS, gen. nov. 

Oblong-oval, acute at both ends, pubescent. Closely related to 
Puchynumzcs, Klug, but having minute ocelli deep-seated and placed 
inside very near to the eyes. Head hardly longer than the pro- 
notum, subcylindrical before the eyes, the vertex between the 
eyes forming a stout convex lobe, inserted in the thorax almost to 
the base of the eyes. Rostrum wide and depressed at base, reach- 
ing but a little way upon the sternum, the second and third joints 
much less thick. Antenna about as long as the hemelytra to tip 
of membrane j the basal joint fusiform, shorter than the head j 
the second cylindrical, about twice as long as the first, a little 
more slender ; the third shorter, about equally thick, attenuated at  
base j the following joints setaceous, set with erect long hairs. 
Prothorax transverse, subluniform, with a broad, contracted, collar- 
like apex, which is followed on the middle by a clearly bounded 
wedge-shaped callosity, behind this an impressed line continues to 
the transverse posterior suture ; middle lobe moderately convex, 
with the sides a little decurved and bordered with a blunt carina, 
the sides before this contracted and indented ; the posterior division 
is quite narrow, flat, less coriaceous than the other parts, and on 
the sides separated from the preceding lobe by a deep incision 
behind which the margin is callous; posterior margin broadly 
sinuated, with the humeral angles a little produced backward. 
Scutellum triangular, longer than wide, a little reflexed at tip. 
Anterior femora sublenticular, compressed, armed beneath with 
rows of short teeth j the tibia of this pair slender, curved, carrying 
a little spongiole beneath the tip, the other legs simple, bristly. 
Prosternum simple j mesosternum with a short carina, followed 

weeds. 
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by a knobby prominence. Corium provided with an embolium, 
and having a triangular open space behind the  apex of the 
scutellum ; the clavus sublinear. Abdomen depressed, closely 
pubescent. 

APFLELONOTUB SIMPLUS, sp. nov. 
Obscure pale fusco-fdvous, with the head piceous and the  eyes 

black. Antennae sometimes infuscated beyond the second joint. 
Pronotum bilobate in the middle, not evident,ly punctate, polished, 
paler on the posterior border. Scutellum dull fulvo-piceous, obso- 
letely punctate a t  base. Legs paler than the upper surface, with 
the spines dark piceous. Corium coarseIy punctate in rows, the 
colour dull piceous on the disk, with the border and embolium paler. 
Abdomen pale fulvous, closely sericeous pubescent ; the genital 
segment of the male tumid. 

Length to tip of venter 38 mm. ; width of pronotum 1, mm. 
Seven specimens were taken on the Mount Gap estate on 

August 28, at  an elevation of 200 feet above the sea. They were 
found under leaves in a thicket upon a dry hillside. 

R E D  u v 11 D B. 

PRIONIDUS, Uhler. 
PRIONIDUB UABINATUS (Forst.). 
Cimex carinatus, Forst. Nov. Spec. Ins. p. 72. 
This is the most beautiful variety of this remarkable species. 

Specimens were found on the Lake Antoine estate as early as 
March 24, on herbage, in littoral thickets ; and late in August a t  
St. George’s and on the Mount Gay estate, at both of which places 
they were beaten from herbage. 

The form P. cristatus, Linn., which is rapidly being connected 
with the above by the discovery of intermediate varieties, is found 
in the United States late in summer and in the autumn until the 
chilling frosts become settled. 

SIBTHEINBA, Spinola. 
BIRTHENEA STRIA (Fabr.). 
Reduvius stria, Fabr. Ent. Syst. iv. p. 201. 
Three specimens were taken a t  Baltbqzar, in April, where they 

were found in cocoa orchards, or came to the light at night. 

RABAHUS, Am. e t  5. 
1. RASAHUS HAMATUS (Fabr.). 
Recluvius hamatus, Fabr. Spec. Ins. ii. p. $81. 
Five specimens were taken a t  Balthazar, in April, where they 

came to the light at night. 



210 PROF. P. R. UHLER ON THE [Mar. 6, 

2. RASAHUS SULCICOLLIS, Serv. 
Peirates sulcicollis, Serv. Ann. Sci. Nat. xxiii. p. 219 (1831). 
One specimen was secured at Balthazar, April 25, where it 

came to light a t  night. 

STENOPODA, Lap. 
1. SPENOPODA CULICIFOBMIS (Fabr.). 
Cirnex culiciiformis, Fabr. Syst. Ent. p. 728. 
Three specimens were found on the Mount Gay estate and at 

2. STPENOPODA CANA, StBl. 
Stenopocla calza, St%], Ofv. Vet.-Akad. Forh. 1859, p. 384. 
One adult and a nympha were taken at Balthazar, March 19, 

Balthazar, April 5, in cocoa orchards, upon herbage. 

in an open place upon herbage. 

NAEVESUS, StB1. 
NARVESUS CAROLINENSIS, StB1. 
Nmwesus carolinensis, StH1, 6fv. Vet.-Akad. Forh. 1859, p. 385. 
One specimen was found at Balthazar, May 16;  it  came to 

the light at night. 

SAIOA, Am. et 8. 
1. SAICA I~ECURTATA (Fabr.). 
Zelus reourvatus, Fabr. Syst. Rhyng. p. 286. 
Two specimens were taken at Balthazar, April 5-7, in open 

2. SAICA ANNULIPES, sp. nov. 
Small in this genus and with the pronotum somewhat longer 

than usual, pale fulvo-testaceous, pubescent, rufous on most of the 
tergum, the legs and antenna more especially testaceous. Head 
highly polished, short, rufo-testaceous, darker on the face and 
front ; eyes large, black, prominent, but not rising as high as the 
posterior lobe ; the posterior lobe deeply cleft, the two members 
almost orbicular ; the neck short, strongly contracted ; rostrum 
stout, reaching to the anterior cox=; antenna a little infuscated, 
fully as long as the head and prothorax united. Prothorax long j 
the anterior lobe high, very convex, sulcated, excavated in front, 
uith a collum in front of the cavity, the tipper surface tumid each 
side, the lateral margin composed of an arched carinate edge, and 
the anterior angles callous ; the posterior lobe subtrapezoidal, 
deeply separated by the incision in front, with the middle line 
broadly, not deeply, grooved, the lateral margins thick, followed 
by a long callosity on the humerus ; the posterior border steeply 
de5exed, slightly waved, with the posthumeral edge slenclerly 
re5exed. Scutelltim tumid and uneven at base, with the apical 

places upon herbage. 
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member dark piceous, wrinkled and armed with a small process at  
tip. The anterior femora closely spined beneath, the tibia with a 
few remote long teeth; middle and posterior femora unarmed, 
having a dark band next the tip, the corresponding tibia slender 
and simple. Hemelytra smoke-brown throughout, with the veins 
darker. Tergum rufous, infuscated on the middle; the venter 
highly polished, obscure luteous. 

Length to tip of venter 5 mm. ; width of pronotum 1 mm. 
Only a single specimen ( 0  ) was obhined. It was found at  

Balthazar, a t  an elevation of 250 feet above the sea, on March 
18, in second growth, and was beaten from vines. 

ONOEEOTRACHELUS, StEll. 
ONCEROTRACHELUS CONFORMIS, sp. nov. 
Fosco-luteous, pubescent. Form narrower than 0. aouminatus,Say. 

Head behind the eyes suborbicnlar, polished, minutely denticulated 
beneath ; eyes black, large, round, coarsely granulated, carried a 
little above the surface of the front;  rostrum reaching to the 
posterior end of the anterior cox%, bristly rather than denticulated 
beneath the joints, the basal joint as long as the head ; antennae 
pale fuscous, set with erect bristly hairs, the basal joint about as 
long as the head, pronotum, and scutellum united. Pronotum 
clothed anteriorly with erect hairs, darker on the anterior lobe ; the 
posterior lobe almost bald above, highly polished, with the latero- 
posterior margin callous, erect, pale testaceous, and ending above 
in a tooth ; the posterior margin pale, a little sinuated each side 
and marked with a short suture behind each sinus. Scutellum 
with a pale, scarcely elevated, spine a t  the apex. Legs pale fusco- 
testaceous, distinctly pubescent. Hemelytra a little narrower than 
the posterior part of the abdomen ; the clavus and costal margiu 
pale yellowish, the rest of the surface dusky. Underside, including 
the venter, with an uneven stripe each side extending from the  
propleura to the tip of the venter. 

Length to tip of venter 4 mm. ; width of pronotum scarcely 
1 mm. 

Three specimens were captured a t  Balthazar, April 1 and 
August 6-10, a t  an elevation of 250 feet above the sea. They 
came to the light at  night. 

This species is very closely related to 0. muminatus, Say; it 
differs, however, in being narrower and smaller, in having erect 
sharp-pointed humeri, and in the absence of the stouter teeth 
on the surface of the basal joint of the rostrum. 

E M E  S I D  x. 
STENOLIMUS, Signoret. 

STENOLEHUB, sp. ? 
A larva of this genus was taken at  Balthazar. 



212 PROF. P. R. UEXE1R ON THE [Mar. 6, 

EMESA, Fabr. 
EMESA ANGULATA, Uhler. 
Emesa angukita, Uhler, P. 8. S. 1893, p. 717. 
Three specimens of this insect were found at Balthazar, April 

7-20, in open weedy places upon herbage. 

LUTBVA, Dobra 
LUTBVA GUNDLAOEII, Dohrn. 
Luteva gulzdlnchii, Dohrn, Linnaea Ent. xiv. p. 244, pl. 1. fig. 19. 
Seven specimens, more or less mutilat,ed, are in the collection. 

They were taken at  Balthazar, August 7, on vines and brush. 

EMESOPSIS, Uhler. 
EhtEsoPsIs NUBILUB, Uhler. 
EmesopGs nubilis, Uhler, P. Z. S. 1893, p. 718. 
Several specimens of this delicate insect were taken at Balthaaar 

in August. They came to the light at night. 

S A LD I D B. 

SALDA, auctores. 
SALDA HUMILIS (Say). 
Acanthia humilis, Say, Heteropt. New Harmony, p. 35. 
Specimens of this species were found on the Telescope estate, 

August 15, on the margins of pools of water. Two different 
sizes occur at  this locality: the one normal, such as is met with 
in the eastern United States and Cuba, the other longer and with 
a somewhat narrower abdomen. 

H Y D R o B A T I D B. 

LIMNOMETRA. 
LIMNOMBTRA MABGINATA (Gudrin). 
Cferris marginatus, Gudrin, Sagra’s Hist. Cuba, Ins. p. 415. 
Numerous specimens of this insect were captured on the Tele- 

scope estate, August 15, and later, on the margins of pools of 
water. 

BRACHYMETRA. 
BRAGHYMETRA ALBINERTIS (Am. et S.). 
Halobates albinervis, Amyot et Serv. Hdmipt. p. 412. 
Many specimens, mostly of the winged form, were taken on the 

Others were Mount Gay estate, both in April and August. 
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found on the Mirabeau estate, at  Woburn and a t  St. George’s, on 
the surface of streams of water, as also on springs of water. 
In the unwinged form the scutellum is not distinctly differ- 

entiated, but in the wingsd one it is covered by the valvular eud 
of the pronoturn. 

This species has an extensive distrtbution from south to north. 
It occurs at  Rio and at  other places near the coast of Brazil, but 
the most northern limit at present known for it is the island of 
St. Vincent. No specimens have yet been obtained in Cuba, and 
I did not discover it in the island of San Domingo, where my 
work was particularly directed to obtaining the insects from the 
springs and streams of fresh water, both of the highlands and the 
coast. The close collecting of Pro€. Poey and Dr. Gundlach, 
throughout a period of more than forty years, should have secured 
this insect if it existed in Cuba, but no specimens have been re- 
ported by either oE those gentlemen. 

It varies someda t  in colour and degree of marking upon the 
head, pronoturn, and sides. The medial carina and transverse 
impression are not absent, as stated by Dr. M a p  (Novara-Reise 
p. 178) j but the slender carina is not always very distinct, and it 
is rendered much less conspicuous through simulating the colour 
of the surface. 

TREPOBATES, Uhler. 
TREPOBATES PICTUS (H.-Schf.). 
Halobates pictus, H.-Schf. Wanz. Ins. viii. p. 111, t. cclxxxvi. 

Stephank pieta, B.-White, Challenger Rep., Zool. vii. pt. 19, 

Several varieties of this species, precisely like those which are 
common in Maryland and farther south, were secured at  St. 
George’s, August 28-31, on the surface of brackish water. A 
single specimen was found at  Woburn, August 30, on a slug@sh 
atream in the open flat country near sea-level. On the Telescope 
estate a pair were taken while in sexual connection, August 12, 
on a brackish pool next the sea-shore. The male of this pair is 
winged and the female unwinged. I n  the eastern United 8tates 
this species frequents the bayed out parts of streams and the mill- 
ponds, and is distributed inland to near the head-waters af creeks 
which rise in the western portion of the Piedmont country, as in 
Frederick county, Maryland, and Spottsylvania, Virginia. 

As the name of this genus is preoccupied, and the genus has 
not yet been fulljr described, for lack of winged specimens, it  
becomes necessary to give the following characters, which are in aug- 
mentation of those given by Dr. Buchanan-White :-Anterior tarsi 
normally three-jointed (exceptionally two-jointed) ; the hemelytra 
curved and tapering at  base, gradually becoming wider towards 
the tip, at  which point it is a little triangular and rounded ; the 
corium subtriangular find about one half as long as the membrane, 
with three stout longitudinal veins, of which the cost a 1 18 ‘ more 

figs. 882, 883. 

p. 79. 
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bristly towards the base; the membrane has a pale Iongitudinat 
suture thnoughout, with a thick vein on the middle which do& not 
quite reach the end of the loop that is formed by the two veins 
which run parallel to the margins and which converge on the tip ; 
no transverse veins as in Bmchywaetm. I n  some specimens the 
acute tip of the scutellum projects from between the metanotal 
plates, in others it is atrophied. I n  two specimens the basal joint 
of tarsi was present on one side, and not on the other. 

HYMBNOBATEB, gen-nov. 

Narrower and somewhat more elongate in form than the male 
of €€olobatespietrc, H.-Schf. Head with the front of the same 
form as in Metrobates, Uhler. Antenna: tapering in the direction 
of the tip; the basal joint long, fusiform, tapering narrowly 
on the apical third, armed beneath near base with a group 
of long spines and at fhe tip with a stronger spine ; the second 
joint exceedingly short ; the third less than one half as long as the 
first, armecl with a stout triangular tooth which is followed by a 
bundle of bristles ; the fourth shorter, curved and pointed like t~ 
claw. Rostrum short and stout, extending between the anterior 
coxa:, the first and second joints exceedingly short, the third very 
long and acutely taperiug. Pronotum longer than wide, mode- 
rately convex, ending ovately above the scutellum ; the humeral 
angles almost obsolete, and the narrow reflexed margin sloping 
anteriorly away from them. The anterior legs short, with the  
tibia: thick and expanded; the middle pair very long and slender; 
the posterior pair shorter, with long thick coxa: ; the femora a 
little less thick than the coxa:, but curved, and like them set with 
bristles, also with two long spines near the tip and a knob-like 
callosity at base ; the tibia: a little longer, tapering a t  both ends, 
fringed with two bundles of stiff bristles between the middle and 
tip ; tarsi about half as long as the tibiae, very slender, tapering 
almost to a bristle towards the tip. Hemelytra, including the 
membrane, twice as long as the pronotum j the corium narrow, 
almost linear, with the costa thick and the costal cell not conspicu- 
ous, but the discoidal cell very long and narrow, triangular at tip 
and sending off from the inner angle a single vein obliquely 
across the membranous part of this organ; a transverse suture 
with a vein forms the boundary for the base of membrane ; the 
clavus is minute and almost concealed, the remainder of the corium 
is thin like a membrane ; the membrane is much longer than the 
corium, elongate-oval, with two long veins which unite at  tip to 
form a loop. The abdomen is short and subconical. 

HYMEINOBATES IMITATOR, sp. nov. 
Yellow beneath, black above, with the base of antennse, a band 

near their tip, and a transverse spot in front of pronoturn, as also 
the coxa, yellow. Membranous part of the corium bluish, the 
membrane smoke-brown j the sutures, a curved line on the side of 
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mesopleura, border of metapleura, bands op ventral segments, 
antenna, and legs black. 

Length to tip of venter 22 mm., to tip of membrane 36 mm. ; 
width of pronotum 1 mm. 

South of Grenville, windward side of island, August 4, on 
stagnant water. Only one specimen of the winged form is pre- 
sent in the collection. The others are either young specimens, or 
undeveloped females without indications of wings. The measure- 
ments are taken only from the winged male specimen used for 
description. The females have the simple antennae and hind legs, 
as in Rheumatohates, Bergr., and Metrobatcs, Uhler. In the female, 
however, the antenna are very much shorter than in either of the  
genera just mentioned. 

V E  L I I D B. 

VELIA, Lab. 
VBLIA STAGNALIS, Burm. 
PeEa stagncilis, Burm. Handb. ii. p. 212. 
Several specimens were collected on the Mount Gay estate, 

late in August, on the surface of shady pools of small streams, on 
the grass growing in the water, and also gliding over the surface. 
Other specimens were secured about the same time and early in 
September a t  Woburn and Mount Maitland. The larval form was 
found at  Woburn, August 30, on a sluggish stream near the sea- 
level. These specimens are more clearly marked with the silvery 
white streak at base of corium, and with similarly coloured dots 
on the connexivum and spots on the membrane, than is usual in 
specimens from the southern United States, Cuba, and Mexico. 
The large, silvery area near the end of the tergum is evanescent, 
and not present in weather-beaten individuals. 

RELAGOTELIA, Mayr. 
RHAGOVELIA WGUSTIPES, sp. nov. 
I n  form similar to R. obesct, Uhler ; black, opaque, closely pubes- 

cent. Head including the eyes a little wider than t h e  front of the 
pronotum, the middle line elevated into B callosity which runs 
back, tapering, to near the occiput ; eye8 prominent, coarsely 
granulated ; antennae black, set witth remote, erect bristles, with 
the basal joint curved, yellow at  base, and the second and third 
joints shorter, subequd in length ; rost,rum piceous black, extend- 
ing to behind the anterior coxze. Proeotum moderately convex, 
yellow back of the head, trapezoidal in front of the humeral angles, 
triangular and .a little shorter behind them, with the posterior 
margin flat, a little reflexed on the edge, and with the tip a little 
bent and almost acute; the humeral angles a little ridged, the 
lateral margins feebly acute, a little sinuated. Underside plum- 
beous. Scutellum concealed. Legs hairy ; the coxa, trochanters, 
and base of anterior femora bright yellow, the posterior femora, 

15' 
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very slightly thickened, armed beneath with a row of very fine 
teeth; the tibiie especially clothed with stiff hairs. Hemelytra 
long and rather narrow, the costal vein stout, clothed at base with 
stiff bristles. Venter smooth, plumbeous, with the genital pieces 
arid the middle of the border of the apical segment orange. 

Length to tip of \enter 3-33 mm. j width of pronoturn 1 4  mm. 
Numerous specimens were obtained at  Balthacar, August 7, at  

an altitude of 250 feet on running water j also on the Mount Gay 
estate, April 5, at the same altitude; and at Mount Maitland, 
August 20-25, at an altitude of 150 feet, on the surface of a 
stream of spring-water. 

2. RHA~OVELIA ELEOBNB, sp. nov. 
Larger and more robust than R. anpstipps. Fuscous or dark 

rusty brown, hairy. The head short, across the eyes hardly wider 
than the front of pronotum, the callous ridge between the eyes not 
tapering posteriorly, almost touching the pronotuui ( 9 ) ; the eyes 
wider apart, with the space between them broad, coarsely granulated, 
and destitute of a callous ridge ( 6 )  ; the cheeks and most of the 
face yellow ; antenna of medium thickness, remotely set with long 
bristles, with the basal joint yellow at base, about one third longer 
than the second, the second a little less thick, much longer than 
the third, the third and fourth a little more slender, both contracted 
at  base, the third with a slender tooth at tip, the fourth much 
shorter and acute on the apex ; the rostrum yellow, piceous at  tip, 
reaching behind the anterior coxa. Pronotinn stout, convex, 
coarsely transversely wrinkled, bordered all round with yellow, 
this colour covering the anterior lobe as a broad band and extend- 
ing down over the pleura ; the propleura constituting a thick and 
broad callous smooth segment to carry tke front legs, the surface 
behind this punctate in a cur\Ted line ; midae line obsoletely cnri- 
nated, the po~terior margin almost equilaterally triangular, with the 
edge recurved and the @pace before the tip usually depressed ; the 
humeral angle bluntly reflexed, obtuse, cut apart from the side 
below by an incised line ; pleura and sternum yellow, with piceous 
streaks running down upon the coxa. Legs stout, pubescent, 
dark brown, with the coxal plates mostly yellow; the posterior 
femora thick, clavate, tinged with bronze, polished, paler beneath, 
and armed there with about seven, chiefly long, teeth, of which the 
two inner ones are longer and thicker. Hemelytra dark fuscous 
brown, long, almost parallel-sided, and with thick prominent veins. 
Venter yellow, sometimes dusky, polished, with a stripe of brown 
each side running parallel with the outer margin j the border of 
connexivum brighter yellow, as also the genital segments. 

Length t o  tip of venter 44-5 mm.; width of pronotum 
13-2 mm. 

The prothorax is mnch shorter and more blunt on the posterior 
margin in the unwinged individuals. 

Specimens of this form were met with at  several localities. 
At Balthazar they were taken in April, on water; also on the 
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Mount Gay estate during the same month on springwater ; like- 
wise on the Grand Etang, a t  an altitude of 1900 feet, on water. 

It differs from R. collaris, Burm., in the coloured margins of 
pronotum, the more numerously denticulate femora, colour of 
venter, and size. 

3. RHAGOVELIA PLUMBEA, sp. nov. 
Only the unwinged form is at present known. It is short and 

thick, subconical posteriorly, bluish plunibeous, opaque, minutely 
hairy, with the sides of the abdomen broadly reflexed. The head 
wide, convex, with a slender black line on the front, the orbits of 
the eyes bordered with yellow j the rostrum testaceous, reaching 
considerably behind the anterior cox= ; antennae moderately long, 
brownish, finely pubescent, the basal joint yellow at base, much 
longer than the third, which is also much longer than the second, 
the fourth about as long as the second, thick, distended in the 
middle. Pronotum verp moderately convex behind the middle, 
sloping posteriorly ; the anterior lobe short, collar-like, with oblique 
sides, a yellow spot on the middle, and feebly carinate lateral 
margins, it is separat,ed from the posterior lobe by R deeply incised 
line ; the posterior lobe is somewhat abruptly wider, with strongly 
retlexed lateral margins and subacute humeral angles, with t h e  
posterior margin abruptly deflexed j a broad segment behind this 
has in the depressed outer corner a tumid callosity which occupies 
the position of the wing-pad. The propleural flap is mostly yellow, 
as is the cap of the intermediate and posterior COXLB and also the 
COXLB, trochanters, base of anterior femora, and the immediate base 
of posterior femora ; other parts of legs fuscous, sericeous pubescent, 
and the posterior femora unarmed. The posterior border of last 
ventral segment and sometimes the genital segment yellow. 

Length to end of abdomen, 29, Q 32 mm.; width of pro- 
noturn, d 1, Q 14 ma. 

This is a common species on the surface of salt-water around 
the inlets of the Florida Keys. Several specimens were secured in 
the Bay of St. George’s, on the leeward side of Grenada, Septem- 
ber 6, on the surface of the sea. Only specimens taken in copuld 
were kept. 

Others were captured at the southern end of the island of 
St. Vincent, May 24, swimming on the sea, in a sheltered and still 
place near the shore. Gregarious in habits, 50-60 together. They 
were also taken in copu16 at this time. 

The male is very much smaller than the female, and the latter is 
usually marked by a carinate line on the middle of the contact of 
the two lobes of the pronotum. 

MEISOVBLIA, Muls. 
1. MESOVELIA BISIGNATA, Uhler. 
Mesovelia bisignata, Uhler, Standard Nat. Hist. ii. p. 273, fig. 324. 
A fine series of this insect was secured at Woburn, Granville, 
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Beaulieu, Grand Etang, and on the Mount Gay estate. It was 
found in the young stages on the Grand Etang, March 2, along 
the margin of running water, and in August it was found fully 
developed on the surface of stagnant ponds and on a sluggish stream 
near the sea. I n  the eastern United States along the seaboard its 
habits are essentially the same as in Grenada. Near Baltimore it 
lives on the ponds and around the overflowed freshwater marshes 
among the cat-tails and rushes, where it creeps stealthily about in 
search of small insects which fall into the water. 

2. MBSOVXLIA AMCENA, sp. nov. 
Dark brown, almost black in some specimens; beneath pale 

brown with a plumbeous tinge, except the venter, which is yellow 
with transverse cloudings of darker colour on the segments, sides, 
and tip. Head broader in the female than in the male, obscure 
yellow, the vertex with a brown stripe each Aide and the middle 
iine grooved, the tylus and borders o€ cheeks piceous j antenna 
long and slender, rusty brown, paler on the basal portion of the 
first joint, the second joint about t4wo thirds the length of the first 
and not quite as thick, the following joints long and more slender ; 
rostrum testaceous, piceous at base and tip, reaching between the 
middle coxa. Pronotum opaque, velvety brown, marked with a 
whitish transverse spot on the middle of the colhm j the posterior 
margin widely sinuated ; the lateral margin with the carinate edge 
but slightly elevated, marked with two or three small pale spots j 
the humeral margins more distinctly refiexed. Scutellum almost 
black, a little rough, opaque. Coxa and legs ivory whitish, more 
or less infuscated on the tibia and tarsi. Pleural pieces more or 
less tinged with plumbeous on a brown ground. Hemelytra velvety 
brown, opaque, the base and a long streak each side white j behind 
the white band the surface is pale brown, and behind this, including 
the posterior part of the membrane, it is pale smoke-brown j the 
base of the membrane and a stripe at its tip obscure whitish. 
Venter glossy, often with $ dark stripe each side near the lateral 
border . 

Length to tip of venter 2 mm. ; width of pronoturn Q mm. 
From Mount Maitland and Mount Gay estate, August 2 6 3 1 ,  

on the surface of a stream, and Beptember 6, at 50 feet above the 
rsea, on a pool of water among grass and weeds. 

MICROVILIA, Westw. 

1. MICROVIJLIA CAPITATA, &&in. 
Microvelia capitala, Quth-in, sagra’s Hist. Cuba, Ins. p. 417. 
A few specimens were collected at Balthazar in June and 

August, on ponds of stagnant water ; and others were found on 
the Telescope 5nd Mount Gay estates, in August and September, 
on the surface of freshwater pools. 
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2. MICROVDLIA EOBUSTA, Sp. nOQ. 
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Shorter and comparatively more robust than M. mod&a. Colours 
aboyt the same, except that there is an absence of pale colour from 
the venter and no yellow border on the connexivum. The head 
is immersed nearly up to the eyes in the pronoturn; the eyes are 
bordered internally with prostrate white pubescence ; the front of 
the pronotum is shorter and less contracted, densely covered with 
white pubescence, which is laid upon a faintly yellow band; the 
pleural pieces are not broadly bordered with testaceous, and the 
posterior femora are only a little longer than the middle ones ; the 
last joint of antenns? more tham one third longer than the third 
joint. The hemelytra are smoke-brown, often pale, with two white 
diagonal streaks at  base, pale spaces in the areoles, and a whlte 
pyriforrn spbt ill the apical areole j the costal area is almost h e a r ,  
deflexed, pale, and marked with a row of remote brown dots. 

Length to tip of venter 2 mm. j width of pronotum 5 mm. 
A few specimens were collected at Woburn and Beaulieu, 

August 25, at an altitude of 700 feet above the sea, on the surface 
of a stagnant pond; another specimen was taken on the Mount 
Gay estate, in September. 

3. MICEOTBLIA MABGINATA, Uhler. 
Microvelia maryinata, Uhler, P. Z .  8. 1893, p. 719. 
Several specimens were secured on the Grand Etang, August 9, 

at an elevation of 1900 feet above the sea, on pools of water iu. a 
swampy forest. 

This beautiful little species has a very extended distribution, as it 
is now known to occur in Trinidad, St. Vincent’, Central America, 
Mexico, Cuba, and in the United States, from Florida to northern 
New Jersey. In  Maryland it lives on the quiet pools beside 
streams of water near the cities of Baltimore and Washington. 

4. MIOROVELIA LONGIPES, sp. nov. 
Long and mrrow, dark brown or fuscous, paler beneath, covered 

with plumbeous. Head long, dark brown, sericeous pubescent, 
with the orbits of the eyes and the slender line on the vertex, the 
throat and cheeks testaceous ; middle of vert<ex. oblong-ovate, pro- 
minently elevated ; rostrum pale testaceous, pieeous towards the 
tip, reaching to the middle coxae; antennae slender, pale rufo- 
piceous, a little darker at  ends of the joints, the base of first and 
second joints testaceous, second joint shortest, third longest, about 
one and a half times as long as the second, the fourth a little 
shorter than the third. Pronotum a little longer than wide, steeply 
sloping anteriorly, velvety, powdered with pale grey, with a slender 
whitish-yellow collum interrupted in the middle by the slender 
black carina which runs back towards the base; the humeri tri- 
angular, a little recurved at the margin; the posterior division 
triangular, rounded at tip, feebly recurved, bordered with yellow; 
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the pleural flaps strongly curved, margined with yellow. Scutellum 
concealed beneath the end of pronotum. Legs slender, tinged 
with fuscous, paler at  base ; the anterior femora dull testacequs, 
about half as long as the middle pair, the posterior pair nearly 
twice as long as the middle one, and likewise the same in the tibise. 
Hernelytrawhitish translucent, with the veins black and thick; when 
the wings are closed the submarginal areole forms a long silvery 
streak which is followed behind by an oval areole of like colour, 
and this in turn is followed a t  tip by a similar spot which does 
not fill the areole : wings milk-white. Tergum dark brown, venter 
at  tip and cox= pale testaceoos, the connexivum bordered with 
pale yellow. 

Length to tip of venter 3-34 mm. j width of pronotum 1 mm. 
Several specimens of this remarkable insect were taken on the 

Mount Gay estate, September 21-26, on water in a large iron 
kettle. 

This species stands by itself as regards the remarkable elongation 
of its posterior legs. It thus helps to bridge over the gap betweeu 
this group and the Hyclrobatida, although but few of the other 
elements of its structure have undergone important modification. 

5. MICROVELIA MODESTA, sp. nov. 
Similar to M. longipes, but much more robust, dark brown or 

fuscous, velvety opaque above, paler fuscous beneath and spread 
with plumbeous bloom. Head long, tapering a t  tip, with a cowex 
ridge on the middle line j the throat, cheeks, and border of the 
orbits of the eyes testaceous ; antennze of medium thickness, dull 
testaceous, more infuscated on the ends of the joints, the fourth 
joint longest, the second shortest, and the basal one a little shorter 
than the third; rostrum testaceous, piceous at  base, on the 
middle line, and at  tip. Pronotum steep anteriorly ; the collum 
marked each side with yellow, spread with whitish bloom, and 
having the slender carina on the middle black j this carina runs 
back to the apex of pronotuin ; humeral border triangular, a little 
elevated at tip ; apex of the pronotum triangular, feebly curved ; 
border of the posthumeral sinus and the posterior margin of the 
epipleural flap testaceous j underside of collum, sternum, coxa, and 
femora testaceous, remainder of legs dusky testaceous, more infus- 
cated near the articulations and on the tarsi. Scutellnm blackish, 
all but the tip concealed. Hemelytra wider than in H. lonqipes, 
milky whitish on the clavus and in all the areoles, the veins dark 
brown, and the costal border black or fuscous, sinuated, the apical 
areole with a large, ovate, white spot. Connexivum yellow ; middle 
line of the venter and the genital segments dull fulvous, the middle 
sometimes with a slender black line. 

Length t o  tip of venter 28-3 mm. j width of pronotum 1$ mm. 
The middle femora are about one third longer than the anterior 
ones, and the posterior femora are nearly one third longer than 
the middl3 ones. One femaIe is shorter and darker than the 
others. 
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Specimens of both sexes were taken on the Mount Gay estate, 

6. MIUROVELIA, sp. ? 
A small insect, numbered 112 and 122, belonging to this genus 

was found on stagnant water at Beaulieu and Woburn; but the 
specimens are possibly nymphs and too undeveloped for specific 
definition. 

HEBRES, Curtis. 

between September 21 and 26, on the surface of water. 

1. HBBRUS CONOINNTJB, sp. nov. 
Form of H. pusillus, Fallen. Fuscous or rust-brown above, 

minutely pubescent, with the disk of pronotum moderately flat 
and the collum well defined and fulvous. Head nearly as long as 
the pronotum, dark brown, minutely scabrous, tinged with rufous 
at tip ; antenna dusky testaceous, sometimes fuscous on the tips 
of the two basal joints, the first of these a little louger than the 
second, generally paler a t  base, the three following ones very 
slender, set with erect pubescence, the third longer than either of 
the following ones, the fourth and fifth subequal ; underside of 
head and the bucculm testaceom; the rostrum pale testaceous, 
reaching to the posterior COXB. Pronotum with a depressed, 
curved, rufous margin extending a little over the base of the scu- 
tellum : the lateral margins notched behind the swollen anterior 
lobe ; the humeral angles prominent, rounded, with a callous Iong 
submargin ; the middle line impressed, and each side of it with a 
few coarse punctures anteriorly and with a group of less coarse 
ones posteriorly ; the reflexcd lateral margin and underside of 
collum rufous. Scutellum dull fuscous, rough and uneven ; legs 
testaceous, a little dusky on the knees, tibiae, and tarsi. Hemelytra 
scarcely longer than the abdomen, obscurely sericeous pubescent, 
pale smoke-brown at base, fuscous at  tip, with a stripe of white 
running out from the base of the clavus, and a longer pale streak 
on the subcostal long areole ; the membrane pale fuscous, with a 
pale spot each side next the cuneus; the margin of the entire 
wing-coverts, including the membrane, also pale next the tip ; 
there is in some specimens a faint trace of another spot. Venter 
polished, fuscous black, minutely sericeous pubescent, with a 
slender black stripe along the middle. 

Length to tip of venter 2&2i mm.; width of pronotum 
1 mm. 

Three specimens of this insect were captured on the Mount 
Gay estate and Balthazar in June and August. During the latter 
month they occurred at the roots of grass, on muddy ground near 
pools of water. This species is a common one which bas been 
met with in the Atlantic States and the West Indies, and it also 
occurs in California and Washington State. In Maryland it lives 
on the damp sand or mud of small pools beside streams of water, in 
spring and late summer. The unwinged individuals may be found 
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skimming over the surface of quiet water from spring until the 
end of summer. 

2. HEBEUS CONSOLIDUS, sp. nov. 
A little more compact than g. sobrinus, Uhler, with the trans- 

verse suture separating the lobes not so deep ; colour fuscous, the 
surface above finely.pubescent, more or less spread with whitish 
bloom. The head moderately produced before the eyes, somewhat 
tinged with rufous, a little rough between the eyes j the thro&t 
pale rufo-testaceous ; antennae dull rufo-testaceous, usually darker 
at the points of articulation, the first and second joints paler, suh- 
equal in length, thickened and black a t  tip ; rostrum yellowish 
testaceous, reaching the posterior coxae j the bucculae, coxae, tro- 
chanters, and legs pale testaceous, with the knees and tarsi some- 
times infuscated. Pronotum broad, moderately sinuated before 
the posterior lobe, with the  lateral margins reflexed, and the humeri 
prominent and blunt ; the collum exceedingly narrow and almost 
obsolete ; the posterior margin deflexed, broadly rounded. The 
base of the scutellurn lunately tabulated, with the posterior portion 
triangular and depressed. Hemelytra chestnut-brown, minutely 
pubescent, the corium marked a t  base with a white wedge-shaped 
spot, basal half of the costal border dull yellowish ; the membrane 
long, dusky, marked at  base with a short curved streak, also each 
side with st bent spot, and on the middle towards the tip with an  
oblong spot, all of which are obscure whitish. Venter rufo-piceous 
margined with yellow. 

Length to tip of abdomen 1$ mm. ; width of pronotum 
Several specimens were collected on the Mount Gay estate, 

August 26, at the roots of grass on muddy soil adjacent to pools 
of water, and September 6, at an altitude of 50 feet, on grass and 
weeds growing out, of a pool of water; also on the Telescope 
estate, and at  Balthazar, March 5, on the open sandy shore of a 
stream, under decaying leaves. 

mm. 

G A L  a u L I D B. 

PELOGONUB, Latr. 

PELOGONUB MAEGINATUS (Latr .). 
Acanthia marginata, Latr. Hist. Nat. Ins. xii. p. 242. 
Several specimens of different sizes and more than one pattern 

of marking were found at  Balthazar, Windsor, and on the Mount 
Gay estate. They were found mostly in March and April, a t  
which time they were also in the larval stage, on wet mud and 
sand near bhe river. Numerous specimens were observed, and 
they were found to fly quickly when distiurbed. A very small 
specimen, with the broad yellow mark on the margin of pronotum, 
was found, August 26, on the Mount Gay estate, at  the roots of 
gyass, on mud, near pools of water. 
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MONONYX, Lap. 
MONONW RAPTOBIUS (Fabr.). 
Naucoris raptoria, Fabr. Syst. Rhyng. p. 111. 
A nympha of this species, the only specimen in the collection, 

was found on the Mount Gay estate, September 6, near a pool 
of water where the grass and weeds grew thick. 

N A u c o R I D  3. 

PELOCORIS, StL1. 
PELOCORIS FEMORATA (Pal. Beauv.). 
Naztcoris femorutu, Pal. Beauv. Ins. Ah. et  Am&. p. 237, pl. 20. 

A few specimens both of adults and nymphs were captured at  
Woburn and on the Mount Gay estate, in August, in pools and 
in a sluggish stream of water near the level of the sea. The 
species is quite common in Canada, the United States, both east 
and west, and it has also been taken in the Antilles, Mexico, and 
Central America. 

B E L  o s T o M A T I D 2. 

ZAITHA, Am. et 8. 
ZAITHA ANURA, H.-Schf. 
Zaitha anura, H.-Schf. Wanz. Ins. viii. p. 26, pl. 257. fig. 799. 
Eleven specimens of this common insect were found at the 

several localities on the island. They were taken on the Mount 
Gay estate, and at  Woburn and Chantilly in April, August, and 
September, from streams and pools of fresh water. The habits 
of this species in Grenada seem to be the same as in Florida and 
the South-western States, and in Cuba, San Domingo, Mexico, 
and Central America. This form is sometimes very common in 
Southern and Lower California. 

fig. 4. 

N O T  O N B  u T I D 3. 

NOTONEGTA, Linn. 
NOTONECTA AMERICAXA, Fabr. 
!Notoneeta americana, Fabr. Ent. Syst. iv. p. 58. 
A single nympha only was obtained. It was found at  Woburn, 

August 20, in a sluggish stream in an open flat near sea-level. 

BNISOPS, Spin. 
ANISOPS ELEGANS, Fieber. 
Anwops elegans, Fieber, Rhynchotograph. p. 61. 
Many specimens, of both forms, were found on the Mount Gay 
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estate and nt Woburn, in March, April, and August, in spring- 
water. These insects viry in the width and proportion of the 
body, as well as in the extent of black on the tips of the wing- 
coverts, just as we find to be the case in our smaller species of 
Notoizectn. This we know to be the case from frequent observa- 
tion of the various forms taken in sexual connection. 

PLEA, Leach. 
PLDA STRIOLA, Fieber. 
Plea strioba, Fieber, Entom. Monogr. p. 18, pl. 2. figs. 1-3. 
Several specimens of this small insect were found at Woburn, 

August 30, on a sluggish stream, in a flat open country near sea- 
level. This species is sometimes common in ponds of stagnant 
water in most parts of the United States ; it inhabits also Mexico, 
Cuba, Central America, and California. 

C O R I S I D B .  

CORISA, Geoff. 

1. CORSSA CUBB,  Gukrin. 
Corisa cub@, GuBrin, S a p ’ s  Hist. Cuba, Ins. p. 422. 
Two specimens, both males, were secured at  Woburn, August 

30, in a sluggish stream in the open flat country near sedevel. 
This species is also now known from Florida, Texas, and Mexico, 
besides the island of Cuba. 

2. CORI~A RETICULATA, GuBrin. 
Corisa retimlata, GuBrin, Sagra’s Hist. Cuba, Ins. p. 423. 
More than a dozen specimens, including both sexes, were found 

a t  St. George’s and on the Mount Gay estate, in August and 
September, in  pools of fresh water, and also in brackish water. 
A specimen from the Ctlliveny estate was found near the sea, 
in B pool of fresh water. 

SIGARA, Fabr. 
SIGARA SOCIALIB, B.-White. 
Xigara socialis, B.-White, Trans. Ent. SOC. London, 1879, p. 274. 
Nearly two dozen specimens of this species, including some 

varieties in size and colour, were collected on most p n t s  of the 
island. At  Balthazar it was found June 11, flying at sunset 
after a heavy rain. On the Mount Gap and Telescope estates it 
was taken in August from spring-water; but at  Woburn it was 
more common, August 30, in a sluggish stream in the open 
country near sea-level. This species occurs also in Mexico and 
California, but it has not yet been taken in the eastern part of the 
United States. 
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3. On new Species of Heterocera from Tropical America. 
By W. SCHAUS;F.Z.S. 
[Received February 9, l894.l 

Pam. SYNTOMIDB. 

1. PSOLOP’PBRA BASIFULVA, sp. nov. 
Antennae black. Head, thorax, and base of wings reddish : the 

wings otherwise and abdomen black, slightly tinged with da.rk 
blue ; a small white lateral spot at the base of the abdomen. Exy. 
32 millim. 

Hab. Peru. 
Obs. Allied to P. thoracica, Wlk., but differs in the reddish base 

of the wings. 

2. HOMOGOOERA CINCTA, Sp. nov. 
Antenns black, tipped with white. Head black, frons white. 

Collar black, a central orange spot and lateral metallic blue spot. 
Thorax black ; patagia orange, margined with black. Abdomen 
dorsally with first Regment yellow, otherwise black with metallic 
blue transverse lines, orange between the segments ; anus orange ; 
underneath black with some transverse white marks. Legs black. 
Primaries hyaline j the veins black, except the costal vein, which is 
reddish brown ; an orange streak at the base above the submedian 
vein nnd another below it ; the inner and outer margins narrowly 
black, the apex broadly black j a narrow black discal line. Second- 
aries hyaline, the outer margin finely black, the inner margin and 
anal angle broadly black. 

Hub. Aroa, Venezuela. 
Exp. 28 millim. 

3. 8PEBCOSOMA SIMILB, Sp. n0V. 
Antennae yellow, the tips black. Head yellow, a black spot 

posteriorly. Collar yellow, edged with black. Thorax yellow, 
the patagia inwardly edged with black. Abdomen yellow, with 
dorsally six broad black transverse bands. Legs yellow. Wings 
yellowish hgaline ; the subcostal and median veins yellowish, the 
other veins black ; the fringe blackish ; a small black border a t  
the apex of the primaries. Exp. 26 millim. 

Hub. Aroa, Venezuela. 
Obs. Very closely allied to S. arctata, Walk. 

4. GYM~TELLA AROA, sp. nov. 
Antennaa black. Head and thorax black; a few dark bluish 

scales on the collar. Abdomen black ; a subdorsal dark blue line, 
interrupted posteriorIy on each segment ; lazeral orange streaks 
between the segments, and a lateral row of blue spots ; underneath 
an outer row of yellow spots. Legs black; fore coxa white. 
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Wings hyaline, the margins broadly black, especially the outer 
margins; a black spot a t  the end of the cell on the primaries. 
Exp. 33 millim. 

Hab. Aroa, Venezuela. 

5. LBMOUEIARIS MULTIGUTTA, sp. nov. 
Antenna black. Head black, with a crimson lateral spot. 

Collar black, with two crimson spots. Thorax black. Abdomen 
black j two basal segments with crimson spots, the other segments 
banded with red, interrupted subdorsally. Underneath a white spot. 
Legs black, fore coxa white. Wings smoky hyaline, the veins and 
margins black j some crimson streaks at the base of the primaries, 
and on the same wings a black spot a t  the end of the cell. Exp. 
23 millid. 

Hab. Aroa, Venezuela. 

6. THRWACIA SALTA, Sp. nov. 
Antenna black. Head black, frons white. Thorax crimson ; 

tips of patagia black. Abdomen black. Legs black, fore coxa 
white. Wings black ; the basal half of the primaries semi-hyaline 
except the costal and inner margin. 

Hub. Aroa, Venezuela. 

7. PSEUDOMYA PIUTA, sp. nov. 
Antenna black. Head black, with a large crimson spot. Collar 

yellow. Thorax black, a crimson spot laterally on patagia. Abdo- 
men dorsally crimson at  the base, followed by a broad yellow space, 
the terminal half brownish ; underneath brownish yellow. Legs 
black. Wings smoky brown, semi-hyaline, the margins a little 
darker. Exy. 22 millim. 

Hab. Aroa, Venezuela. 

Exp. 20 millim. 

8. COSMOSOMA TIGRIB, Sp. nOV. 
Antennse black. Head black, streaked with metallic blue. 

Collar yellow, laterally metallic blue. Thorax with a metallic blue 
spot posteriorly ; patagia yellow, outwardly edged with blue. 
Abdomen bright yellow, with a narrow black transverse band on 
the posterior portion of each segment ; segments 2 and 3 laterally 
blackish ; a lateral row of metallic blue spots. Legs yellow with 
smoky streaks. Wings hyaline with narrow black margins, and 
the apex of the primaries broadly black ; some yellow at the base 
of the inner margin, and a yellow streak on the costal margin. 
Underneath, the costal margin of the secondaries broadly orange- 
yellow. Exp. 34 millim. 

€Tab. Aroa, Venezuela. 

9. COSMOSOMA PLUTONA, sp. nov. 
Head and thorax black. Collar dark metallic green. Abdomen 

dorsally very brilliant crimson; underneath black with a white 
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mark. Wings hyaline, narrowly and evenly bordered with black ; 
all the veins black and a black line at  the end of the cell. Exp. 
30 millim. 

Hab. Castro, Parand. 

10. DYOLADIA CINQLA, sp. nov. 
Palpi yellow. Head black, frons grey. Collar yellow. Thorax 

yellow, with three black stripes and a metallic blue spot posteriorly. 
Abdomen yellow ; the third segment dorsally black, with three blue 
spots and two minute yellow spots ; the following two segments 
with a black subdorsal spot each ; last segments black, with a sub- 
dorsal and lateral blue spots. Wings hyalime, narrowly margined 
with black; the apex of the primaries broadly black; the costal 
vein yellow ; the inner margins yellowish. Exp. 26 maim. 

Hub. Aroa, Venezuela. 

11. MARISSA XEQIA, sp. nov. 
Antennae black, tipped with white. Head black, frons whitish, 

two metallic blue spots posteriorly. Collar black, two metallic 
blue spots. Thorax black, a broad white streak on patagia; 8 
posterior blue and whitish spot. Abdomen, first three segments 
crimson, the second spotted with black and blue; the other 
segments black, with a subdorsal, two lateral, and two ventral rows 
of white spots. Legs black; tarsi, joints, and fore cox8 white. 
Primaries hyaline, the margins broadly black, still more so at  the 
apex and inner angle ; a small vitreous elongate spot on the costal 
margin at the base ; a basal transverse black mark ; a large black 
spot at the end of the cell, and connected by a broad black mark 
on vein 2 with the inner angle. Secondaries hydine, the margins 
irregularly bordered with black. Exp. 34 millim. 

Hub. Aroa, Venezuela. 
Obs. Allied to H. eane, Hiibn. 

12. BTHRIA PAULA, sp. nov. 
Body velvety black ; the last three segments of the abdomen 

dorsally and laterally crimson; a round whitish spot on either 
side of the collar. Wings hyaline, the veins black and all the 
margins broadly black; at the end of the cell on the primaries 
a broad black spot from the costa to nearly the black border 
of the inner margin. 

, 

Exp. 46 millim. 
Hab. San Paulo, S.E. Brazil. 
06s. Closely allied to  a. ~ ~ o ~ r ~ o ~ d u Z ~ ~ ,  Stoll, which has, 

however, the basal segment of the abdomen crimson, and has 
a black spot on the costal margin of the secondaries near the 
apex. 

PTYCHOTRICOB, gen. nov. 

Antennae pectinated in both sexes, more so in the male than in 
Primaries long and narrow, the outer margin very the female. 
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oblique ; veins 4 and 5 st,alked ; vein 6 from upper angle of cell j 
veins 7, 8, 9, 10, 11 stalked. Secondaries in the male with the 
outer margin very oblique, slightly excavated, the anal angle very 
acute; on the inner margin a fold enclosing a long tuft of hairs. 
The female has the outer margin slightly rouuded, the anal angle 
also rounded; veins 3 and 4 stalked j 5 absent j G from upper 
angle of cell ; 8 absent. Abdomen extending far beyond the 
secondaries, moderately stout. 

13. P!CYCEoTRICOS ZEUS, Sp. nov. 
Head black, bordered behind with orange. Thorax brownish 

black. Abdomen dorsally blackish ; a subdorsal small orange 
basal spot ; laterally and dorsally on the last segments bri!liant 
metallic blue; underneath black with white bands. Fore cox8 
white. Primaries above dark brownish black ; the veins brownish ; 
some brown streaks a t  the base, and a terminal row of oval lanceo- 
late spots with dark centres ; two semi-hyaline spots in the cell, 
and three transverse similar spots beyond the cell ; a diaphanous 
shade below the median vein ; a minute metallic blue spot on the 
inner margin. Secondaries black; a small hyaline spot at  the 
base crossed by the black median vein j a tuft of long yellow hairs 
on the inner margin near the base. Underneath black, with all 
the semi-hyaline spots more distinct. Exp., 8 49 r d i m . ,  Q 48 
millim. 

Hab. Aroa, Venezuela. 

Pam. ARCTTIDB. 

14. ACLTTIA RUFIVENTBIS, sp. nov. 
Palpi black, crimson at  the base. Head black, with two crimson 

spots behind the antenns. Collar black, with a lateral crimson 
spot. Thorax black. Abdomen black dorsally, crimson under- 
neath and apparently between the segments above nlso ; the anal 
segment entirely black. Coxs and trochanters crimson. Primaries 
above dull brown. Secondariefi with the margins broadly smoky 
black and the disk vit,reons. Underneath, the wings are similar, 
but more thinly covered with scales. Exp. 9 41 miam. 

Hab. Jalaps, Mexico. 

MACEXRAPTIQKUB, gen. nov. 

Antenam toothed. Body stout. Palpi very short. Primaries 
long and narrow; apex rounded; outer margin very obIiyue; 
inner angle rounded; inner margin slightly sinuate; vein 6 from 
upper angle of cell ; veins 7, 8, 9, 10 stalked. Secondaries tri- 
angular, costal margin rouuded ; outer margin excavated ; disco- 
cellular straight ; vein 5 absent ; veins 6, 7, 8 stalked. 

Obs. Allied to Cratoplustis, Eeld. 
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16. MAUHBRAPTINUS TENTRALIB, Sp. nov. 
Head black. Collar creamy yellow edged with black. Thorax 

black ; patagia creamy yellow tipped with black. Abdomen 
dorsally black, shaded with blue on the posterior half ; underneath, 
coxae and abdomen orange. Primaries yellowish white ; the costal 
margin black; the base narrowly black j the inner angle finely 
black. Secondaries whitish. Exp. 42 millim. 

Hab. Aroa, Venezuela. 

16. IDALUS ENERTIB, sp. nov. 
Palpi white, pink at the base. Head white, with a transverse 

pink streak. Collar white, laterally shaded with pink. Abdomen 
crimson dorsally, white underneath. Legs white, coxae crimson. 
Primaries above bright yellow ; the costal and inner margins 
finely white, the costa otherwise pinkish ; a purplish shade coil- 
tiguous to the white on the inner margin ; a small purplish spot 
in the cell, and a large spot of the same colour at the end of the 
cell and extending beyond it ; an outer transverse row of small 
purplish spots. Secondaries above white, with a few rosy hairs a t  
the base. Underneath, the primaries are bright yellow, with the 
cellular spots crimson instead of purplish ; secondaries white. 
Exp. 31 millim. 

Hab. Castro, Parand. 

17. EUCIRON AROA, sp. nov. 
Head brown, two orange spots behind the antennae. Collar 

brown. Thorax brown ; a yellow streak on patagia. Abdomen 
greyish brown ; anus orange ; underneath banded with white. 
Primaries whitish grey ; all the veins and apex dark grey ; a sub- 
apical transverse white shade. Secondaries fight greyish hyaline, 
the margins dark grey. Underneath, the primaries are of a uniform 
grey, with only the subapical white shade. Exp. 2 31 millim. 

Hnb. Aroa, Venezuela. 
Obs. Closely allied to E. costulntum, H.3. 

18. EUCERNON DINTATUM, Sp. n0V. 

Head grey, posteriorly crimson. Collar and thorax grey, 
streaked with black. Abdomen with the first segment grey; 
otherwise crimson dorsally, white below, black laterally ; anus 
tipped with black. Primaries light grey ; a basal and an inner 
dentate transverse darker line ; beyond the latter a dark spot in 
the cell ; a median dentate line followed by a large dark blotch at 
the end of the cell, which reaches from the costa to vein 2 ;  an 
outer dentate line crossing a dark spot between 2 and 3, and 
followed by a similar line which does not reach the inner margin ; 
a terminal row of dark spots, the largest one being just above the 
inner angle. Secondaries grey, the disk faintly hyaline. Under- 
neath, the wings are dull grey. 

PROC. ZOOL. So(r.-1894, NO. XVI. 

Exp. 31 millim. 
Ha6. Coatepec, Mexico. 

16 
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19. OPHARUs GlMMA, Sp. nOV. 
Palpi, legs, and abdomen below blackish. Antennae black. 

Head, collar, and thorax light greyish brown ; two minute black 
points on the collar. Abdomen dorsally orange, with a broad sub- 
dorsal brownish line tapering towards the anal segment. Pri- 
maries light greyish brown ; an indistinct dark median shade not 
reaching the margins ; beyond the cell a large dark brown spot 
cut by vein 5. Secondaries greyish brown. Exp. 55 millim. 
Ed. Aroa, Venezuela. 
20. PSEUDAPISTOSIA ORDINAXIA, sp. nov. 
Palpi, head, thorax, and primaries light brown. Secondaries 

whitish. Abdomen dorsally brown at  the base, otherwise yellow 
with a subdorsal and a lateral row of short black streaks ; under- 
neath brown. Exp. 41 niillim. 

Hub. Castro, Paranti. 

21. HALISIDOTA PAGANA, sp. nov. 
8 .  Palpi orange, tipped with black. Head, collar, and thorax 

black ; the patagia black bordered with orange. Abdomen dorsally 
black; some small yellow marks laterally and underneath ; t h e  
anal segment entirely yellow. Primaries above dark brown with 
the veins very distinct. Secondaries dull brown. Underneath, the 
wings are dull brown, yellow at the base. Exp. 38 millim. 

abdomen yellow, with an interrupted subdorsal brown line. 

Hub. Castro, Paranti. 
Obs. The 9 differs in having the last three segments of the 

22. HALISIDOTA LINBATA, sp. nov. 
Palpi, head, and collar black. Thorax brown, shading to light 

buff posteriorly. Abdomen dorsally yellow, paler a t  the base; 
underneath whitish, with a ventral and lateral black line. Pri- 
maries above light buff, with a broad blackish streak extending 
from near the base on the median vein to the outer margin just 
below the apex; a marginal row of dark points. Secondaries 
white. Underneath whitish ; the primaries with the costal margin 
buff, and a small subapical dark streak. Exp. 35 millim. 

Hub. Castro, Paranti. 
23. PHEGOPTERA JONBSI, sp. nov. 
Palpi black, orange at the base. Head and collar buff, with two 

black spots on the latter. Thorax buff, with a few dark streaks. 
Abdomen dorsally orange ; white below, with a ventral row of 
black marks, and a lateral row of small black spots. Primaries 
above buff; the veins brown; the outer margin broadly brown, 
inwardly very dentate towards the apex ; a large brown spot a t  
the end of the cell ; an outer broad, irregular, transverse brown 
band, interrupted between veins 3 and 4, and not quite reaching 
either the costal or inner margins. Secondaries above whitish, 
narrowly margined with brown at the outer angle ; a transverse 
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brown line a t  the end of the cell. Underneath, the markings are 
indistinctly repeated. Exp. 50 millim. 

Hab. Castro, Paranti. 
O ~ S .  I take pleasure in naming this fine species after its dis- 

coverer, E. Dukinfield Jones, Esq. 

24. P ~ G O P T E R A  ARPI, sp. nov. 
AntennB black, spotted with white ; tips white. Palpi grey. 

Head yellow. Collar dark grey, laterally yellow. Thorax dark 
grey anteriorly, shading to yellowish posteriorly. Abdomen : base 
and last two segments dark grey ; other eegments bright yellow, 
black between the segments, only noticeable subdorsally ; anus 
tipped with creamy hairs. Primaries whitish ; a dark grey spot 
on the base of the inner margin; an inner and a median wavy 
grey line, the latter crossing a conspicuous round grey spot in the 
cell; beyond this a group of six large grey spots, two in the cell, 
the others between veins 2-6 ; an outer irregular grey line out- 
wardly shaded with grey, dentate, extending ou each vein towards 
the outer margin ; a terminal row of large grey spots between the 
veins. Secondaries dark grey. Underneath grey, somewhat mottled 
with white. Exp. 42 millim. 

HcLb. Rio Janeiro. 
06s. Named after its discoverer, Mr. J. Arp. 

25. ARAOHNIS THNHBRA, 8p. nov. 
Head black, white posteriorly. Collar black. Thorax white 

with a large black spot ; patagia black, broadly edged with white. 
Abdomen black. Primaries above black ; some irregular quadrate 
white spots at the base ; beyond this three large and one small 
white spot on the costal margin ; two white blotches on the outer 
margin; a white spot at the origin of veins 3 and 4; a small white 
streak at the inner angle, and a large X-shaped white mark on 
the inner margin. Secondaries black. Underneath, wings black ; 
fewer white marks on the primaries. Legs black ; tarsi with white 
hairs. Exp. $! 40 millim. 

Hub. Orkaba, Mexico. 

LAMTRUNA, gen. nov. 
Antennae pectinated. Primaries short and broad ; the outer 

margin slightly oblique. Secondaries broad oval ; veins 3 and -4 
from lower angle of cell ; veins 5 and 6 absent ; vein 8 from just 
beyond middle of cell. 

Allied to Synzphlebicc, Felder. 

26. LAMPRUNA ROSEA, sp. nov. 
Head red. Collar orange, mottled with red ; thorax reddish ; 

patagia orange, edged with red. Abdomen red. Legs yellow, 
broadly banded with grey. Primaries above yellow, the veins red ; 
a broad inner and outer transverse grey band, uniting above the 

16" 
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submedian vein, leaving on the inner margin a large yellow spot 
edged with red ; on the yellow basal portion some small red spots : 
the inner transverse band bordered with red ; some greyish spots 
on the costa and in the cell between the two bands; a terminal 
row of g+eg spots between the veins ; fringe yellow, spotted with 
grey. Secondaries red. Underneath, wings yellow j an outer row 
of black spots on the primaries. Exp. 36 millim. 

Hab. Aroa, Venezuela. 

GRAPH=, gen. nov. 
Antenns finely pectinated. Abdomen fairly stout. Primaries 

long, narrow ; apex slightly acute ; outer margin rounded, then 
oblique; vein 6 from upper angle of cell; veins 7, 8, 9 stalked. 
Secondaries long, narrow ; veins 4 and 5 stalked ; 6 and 7 from 
upper angle of cell j 8 from end of cell, nearly touching 7 in its 
entire length. 

27. GEAPHEA URMOEEA, sp. nov. 
Head and thorax brownish yellow ; the collar and patagia edged 

with brown; two brown points on the collar. Abdomen pink 
dorsally, .yellow underneath. Anterior portion of primaries from 
base of inner margin to apex yellowish, covered with rows of 
small, irregular orange spots, interrupted by an inner broad brown 
band and a large black spot at  the end of the cell, connected with 
the costal margin by a brown shade ; the posterior portion of the 
wing brownish mottled with lilacine j a terminal white line; the 
extremities of the veins whitish lilacine. Secondaries pink, slightly 
hyaline. Underneath yellowiah pink, showing indistinctly the 
markings of the upper surface. Exp. 45 millim. 

Hab. Arm, Venezuela. 

CBESERA, gen. nov. 
Antennae finely pectinated. Primaries long; the outer margin 

oblique; the inner angle rounded; veins 6, 7, 8, 9, 10 stalked. 
secondaries with the outer margin well rounded. Veins 3 and 4 
from lower angle of cell j 5 absent ; 6 and 7 stalked ; 8 from half 
the length of cell. 

28. CBESEBA ANNULATA, sp. nov. 
Head and collar buff, the latter brown laterally. Thorax buff; 

patagia outwardly brown. Abdomen pink dorsally, yellowish 
underneath. Primaries above brown ; the costal margin and 
apical third of the wing, except the outer margin, buff, with a 
number of ring-shaped brown spots, those on the costal margin 
with only a minute ceotml buff point, the others consisting of fine 
rings j a subapical transverse brown line ; the outer margin and 
inner angle lilacine. Secondaries pink. Underneath yellowish j 
tbe primaries showing the marks of the upper surface ; secondaries 
with a brown discal spot. Exp. 44 &Em. 

€tab. Rio Janeiro. 
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MUNONA, gen. nov. 
Antennae pectinated in both sexes. Wings long, fairly broad, 

the outer margin oblique. Primaries with vein 6 from upper 
angle of cell; 7, 8, 9 stalked. Secondaries with veins 4 and 5 
from lower angle of cell; 8 short, from near the end of cell. 
Secondaries in the triangular, the inner margin and anal angle 
rounded. 

29. MUNONA IRIDESCENS, sp. nov. 
Body pale yellow ; the collar posteriorly edged with orange ; 

three orange streaks on the thorax. Fore corn orange. Primaries 
silvery yellow, all the veins slightly darker ; an orange point a t  
the base. Secondaries yeIlowish white, semi-hydine. Exp., d 
52 millim., $! 65 millim. 

drab. Aroa, Venezuela. 

30. AXTARCTIA VENATA, sp. nov. 
Head and thorax reddish brown. Abdomen dorsaIly yellowish 

brown, ventrally black. The wings are rather thinly clothed with 
scales. Primaries greyish brown ; all the veins white. Second- 
aries paler, with the white veins less distinct. Underneath, the 
same. Exp. 9 30 millim. 

Hab. Catltro, Parand. 

Fam. EUPTEROTIDX. 
31. APATELODES PARVOLA, sp. nov. 
Palpi brown. Head, thorax, and abdomen brownish grey, the 

base of the abdomen and two transverse shades on the thorax 
darker. Primaries grey, irrorated with brown scales i a large dark 
brown spot on the interior half of the inner margin,, but not 
reaching the base, and outwardly crossed by a sIightly oblique 
light shade ; from nea.r the middle of the costal margin a brownish 
indistinct band ext,ends towards but does not reach the inner 
angle; from this band to the outer margin all the veins are 
distinctly paler; a light shade crosses the end of the cell; the 
outer line prominent, whitish, and anteriorly slightly curved 
outwardly; two subapical dark brown spots followed by two semi- 
hyaline spots. Secondaries above brown ; the inner margin and 
anal angle greyish brown, darker j an outer transverse whitish line. 
Underneath brown, shaded with grey on the costal margins of both 
wings and on the inner margin of the secondaries, where there 
are also some brown marks; the outer transverse white line 
indistinct on the primaries, more distinct on the secandaries. 
Exp. 28 millim. 

Hab. Castro, Parad.  

32. OLCEULOSTERA CASTBONA, sp. nw. 
Palpi dark brown. Head and thorax grey, with 8 central brown 
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line. Abdomen reddish brown. Primaries above light grey, 
thinly speckled with dark scales ; the inner and outer lines very 
indistinct, angular, and apparently geminate ; the fringe dark 
brown; between veins 5 and 6 a small hyaline spot ; on the costa 
near the apex a small dark shade. Secondaries light brown, with 
two indistinct wavy lines ; the fringe on the outer margin near the 
anal angle very dark brown. Underneath greyish brown ; the two 
lines on the secoiidaries distinct, and a minute black spot in the 
cell; on the primaries only the outer line visible, which is distinct 
and touches the hyaline spot. Exp. 28 millim. 

Ha6. Castro, Parand. 
33. OLUECLOBTERA AZTECA, sp. nov. 
Body light grey; two lateral white spots at  the base of the 

abdomen. Primaries above light grey, with two inner and two 
outer very distinct, slightly wavy dark grey transverse lines ; the 
furhhermost line touching a round hyaline spot between veins 5 
and 6 ;  the outer margin from below the apex to the inner angle 
brownish, limited by a lunular dark line ; a dark point in the cell. 
[Jecondaries brownish, with two slightly curved conspicuous dark 
lines; the extreme margin and fringe dark grey. Underneath 
brownish, with the transverse lines dark, the inner lines absent on 
the primaries ; a black discal point on each wing. Exp. 32 millim. 

Hub. Jalapa, Mexico. 

DUKINBIELDIA, gen. nov. 
Antennae pectinated in both sexes, but more so in the d than 

in the 2 . Body stout j abdomen extending beyond the secondaries. 
Primaries with the costal and inner margins straight, the outer 
margin and inner angle rounded ; discocellulars inwardly and 
deeply curved below vein 5 ; vein 6 from upper angle of cell; 7, 8, 
9, 10 stalked. Secondaries broad, the inner margin rounded; 
discocellulars angled below 5, a veinlet extending from this angle 
to the base ; veins 6 and 7 stalked. 

34. DUEIXFIELDIA SUPREMA, sp. nov. 
Head reddish brown. Thorax mottled with long brown and 

and grey hairs. Abdomen dorsally black, with a few white hairs ; 
underneath banded orange and black. 

d . Primades above white, all the veins dark reddish brown ; 
the subcostal, median, and subniedian veins most heavily marked ; 
the costa finely black. Secondaries white, some orange hairs at  
the base. Underneath white, the extremities of the veins blackish. 
Exp. 53 millim. 

9 . Primaries reddish brown ; the costal margin grey ; the base 
and spaces between veins on outer margin irrorated with gray 
scales ; fringe white. Secondaries dull brown ; fringe white. 
TTnderneath, wings dull brown, some orange scales at  the base; 
fringe white. Exp. 65 millim. 

Hab. Castro, Parand. 
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Fam . BATURNIIDX. 
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35. BNILEUOA DUKINFIELDI, sp. nov. 
Head, collar, and thorax dark buff; patagia black. Abdomen 

orange dorsally; underneath black, with a lateral row of small 
white spots. Primaries above dark brown, with all the veins finely 
outlined in orange; an outer transverse narrow white band. 
Secondaries similar, but the transverse band is less distinct, and 
the veins are not so distinctly marked towards the base of the 
wing, where there are also a quantity of long buff hairs, more 
noticeable in the male than in the female. Underneath. the wincs 
are similarly but leas distinctly marked. 
15 millim. 

Exp., d 80 millim., 2 
Hab. Castro, Paranit. 

Fam. COSSLDB. 
36. ZIUZERA MBSONI, sp. nov. 
d . Head brown. Thorax and abdomen grey. Primaries light 

grey, with fine black transverse stris  ; the basal third of the costa 
black j the central third of the median vein anteriorly shaded with 
black ; a small dark space on the costa at  two thirds from the base. 
Secondaries white ; the outer margin irrorated with black ; the 
fringe alternately white and grey. Exp. 51 maim. 

Hab. Jalapa, Mexico. 
Obs. Also in coll. Mason. 
37. LANGSDORFIA DUKINFIDLDI, sp. nov. 
Palpi dark brown. Head, thorax, and abdomen light brown, 

the latter with a dark spot dorsally on the last segment. Primaries 
above fawn-colour shaded with smoky grey ; a large velvety brown 
spot near the base, not reaching the inner margin, and containing 
a bright silver spot ; just beyond this a pale V-shaped mark starts 
from the costal margin, nearly touches the inner angle, and then 
extends to the apex, turning in near the costal margin to  form 
two curves in the direction of the cell j the space within the base 
of this V is dull grey, the upper portion reddish brown towards 
the apex, fawn-colour towards the base ; on the outer margin the 
veins are slightly paler. Secondaries whitish, with smoky margins. 
Underneath, the primaries are dull brown, with two reddish-brown 
spots on the outer half of the costal margin; the secondaries 
whitish, irregular spots on the margins and two large brown 
spots on the costal margin. Exp. 38 millim. 

expands 48 millim. and has the secondaries brownish. Obs. The 
Hab. Castro, ParanL 

38. LANQSDORFIA AROA, sp. nov. 
Abdomen dark brown; the patagia bordered wibh velvety 

brown. Primaries above the costa buff, spotted with dark 
velvety brown, each spot edged with whitish ; a small triangular 
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buff spme, speckled with black, on the inner margin, the base 
of the triangle formed by vein 2 ;  the rest of the wing dark 
velvety grey, with large dark velvety brown spots, edged with 
liiacine, as follows :-a subapical irregular spot ; a five-sided spot 
at  a third from the base and reaching the median vein ; a small 
triangular spot in the cell, resting on the median vein ; a large 
Qval oblique spot near the outer margin crossing veins 3 to 5 ; 
three spots between the median and submedian veins ; a terminal 
row of spots disappearing towards the apex ; the fringe reddish 
brown. hcondaries dull blackish brown. Underneath, primaries 
brown ; secondaries dark grey, irregularly spotted with a darker 
shade. Exp. 46 millim. 

Hab. Aroa, Venezuela. 

Fam. HEPIALIDB. 
39. DALAGA SEETA, sp. nov. 
Body reddish brown. Primaries reddish brown, greyish along 

the inner and outer margins ; transverse lunular lines, interrupted 
by the veins, cover the wings with a mass of grey lunules out- 
wardly shaded with brown, and they are most numerous on the 
outer third of the wing. Secondaries reddish brown. Exp. 
41 millim. 

Bab. Jalapa, Mexieo. 
Obs. Allied to Dalaca assa, Druce. 

Pam. DIOPPIDB. 
40. POLYPOEIPES BUFIPUNCIPA, Sp. nov. 
Prtlpi black, orange at  the base. Head black. Collar black, 

laterally white. Thorax black ; patagia orange, with a black and 
a grey streak. Abdomen dorsally black ; the posterior portion of 
each segment narrowly yellowish ; underneath white. Primaries 
above black ; all the veins on the basal half of the wing yellowish ; 
rt round white spot just beyond the cell ; a round subapical orange- 
red spot. Secondaries above black ; a round white spot beyond 
the cell, connected with the base of the wing by a broad yellowish 
space. Underneath, the primaries are black with the two spots as 
on the upper surface, and a white streak at  the base j secondaries 
white, the outer margin broadly black. Exp. 25 millim. 

Hab. Castro, Novo Friburgo. 

Fam. LIMACODIDB. 
41. SPlIdYRA UARDIA, sp. nov. 
Palpi and head yellow. Thorax brown, mingled with yellow 

scales. Abdomen dark brown j at the base laterally covered with 
long yellow hairs. Primaries above violaoeous brown ; the costal 
margin for two thirds from the ba6e narrowly yellow ; the base of 
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the costal vein dark brown ; a basal angular silver-white line from 
the median to the submedian vein, followed by an irregular golden- 
brown spot, outwardly shaded with dark brown ; a dark velvety- 
brown streak in the cell, followed by a golden-brown spot between 
veins 5 and 6, and separated from it by an indistinct whitish line 
which extends from the costa to vein 2, where i t  joins a sub- 
marginal white line extending from the apex to  tho inner margin ; 
this submarginal line is inwardly heavily shaded with dark brown, 
and is outwardly contiguous to some small brown spots. Second- 
aries yellowish white. Underneath, the primaries are light brown, 
tho inner margin broadly white ; the secondaries yellowish, the 
costal margin broadly light brown. Exp. 20 millim. 

Hab. Castro, Parand. 
Obs. Very closely allied to  S. bdlu, H.-S. 

42. TRABALA RUBENS, sp. nov. 
Palpi knd head golden brown. The thorax purplish. Abdomen 

light golden brown, with a few purplish anal hairs. The primaries 
above-golden brown, with the veins darker ; the costnl margin 
broadly suffused with purplish ; an irregular dark line extends 
from the apex to the middle of the submedian vein, and is 
followed by an indistinct marginal shade. Secondaries above 
yellowish white ; the fringe on both wings very long, the inner 
half golden brown, the outer half purplish. Underneath, the 
wings are light golden brown. Exp. 26 millim. 

Hab. Castro, Parand. 

43. TRABALA (9) TRUNOATA, Sp. nov. 
Palpi, head, and collar brown. Thorax and abdomen yellowish 

brown. Primaries above yellowish brown ; an indistinct basal 
and a median irregular transverse brown line ; an outer heavily 
marked straight brown line, closely followed by an irregular 
indistinct line. Secondaries above brownish yellow, with an 
indistinct median brown line. Underneath yellowish brown, the 
outer margins paler ; two distinct, irregular, outer brown lines ; 
on the secondaries a brown dot a t  the end of the cell. Exp. 28 
millim. 

Hab. Castro, Parand. 

44. PXIROLA ADMIRABILIB, sp. nov. 
Palpi crimson, tipped with white. Head white, with all the 

scales around the eyes crimson. Thorax and body white; the 
patab@ edged with crimson. Primaries above yellowish; at the 
base some crimson scales on the costal margin and a few black 
scales scattered on either side of the submedian vein ; an indistinct 
curved band of blackish scales beyond the cell, and beyond this 
a short, indistinct crimson shade extends from the costal margin. 
Secondaries above white. Underneath, wings yellowish, the costal 
half of the primaries crimson. 

Hab. Castro, Parand. 
Exp. 22 millim. 
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45. DALMBRA FUMATA, sp. nov. 
Palpi and head orange. Collar whitish. Thorax and abdomen 

orange. Primaries above pinkish yellow, palest along the costa j 
at the end of the cell an oblique black streak ; below this and from 
near the base of the subcostal vein to nearly the middle of the 
outer margin a heavy smoky-black shade, and from this a similar 
but smaller shade extends towards the inner margin. Secondaries 
above bright yellow ; orange along the inner margin. Underneath, 
the wings are orange, the primaries having the base of the costa 
and a mark at  the end of the cell black. Exp. 31 millim. 

Hab. Castro, ParanB. 
06s. Closely allied to D. tijucma, Schaus. 

Fam. LASIOCAMPIDB. 

46. OOHA BBONNEA, sp. nov. 
Above entirely dark brown. The primaries with two indistinct 

transverse median lines, slightly flecked with white j a submarginal 
irregular row of small black spots, almost imperceptibly flecked 
with greyish scales. Underneath lighter brown, with a few white 
scales on the costal margins of both wings at about two thirds 
from the base. Exp. 20 millim. 

Hab. Castro, Paran& 

47. OOHA FALSA, sp. nov. 
Above light brown. The primaries with the base and a broad 

shade through the cell darker ; a black discal point and a marginal 
row of conspicuous black points; the basal lines indistinct ; the 
outer line geminate, angular; a few black streaks between the 
end of the cell and the apex. Underneath light brown, with a 
marginal row of indistinct dark spots. Exp. 22 millim. 

Bab. Castro, ParanL. 

48. OCHA FAMATA, sp. nov. 
Head and thorax light brown. Abdomen dorsally blackish, 

otherwise light brown. Primaries above light reddish brown ; a 
dark streak at  the base of the cell; the inner line fine, dark, 
geminate, wavy, and outwardly curved; the outer line also 
geminate, wavy, and outwardly shaded with whitish j veins 8-10 
distinctly whitish; from the cell to the outer margin between 
veins 4 and 7 a dark shade containing three clusters of reddish- 
brown scales, which are contiguous to an irregular, fine, white 
marginal line ; a small dark subapicd spot between veins 9 and 10 ; 
the fringe pale, with dark spots. Secondaries above dark brown, 
with the costal margin broadly light brown, crossed by wavy white 
lines j some paler scales along the inner margin ; fringe alter- 
nately buff and dark brown. Underneath dark brown ; the costa 
finely and the inner margin of the primaries broadly buff; the 
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fringe on the secondaries paler, and on both wings a marginal row 
of indistinct dark spots. Exp. 25 millim. 

Hab. Castro, Paranti. 

49. OCKA MARGINATA, sp. nov. 
Head and thorax brown, mingled with buff hairs. Abdomen 

brown. Primaries light brown, slightly hyaline, the veins all 
dark ; some dark violaceous stria at tbe base and on either side of 
a pale outer line, which forms a hrge wavy curve before reaching 
the middle of the inner margin ; st broad marginal greyish shade ; 
a terminal buff line ; the apex light grey ; the fringe dark at  the 
inner angle. Secondaries brown; a greyish marginal line near 
the apex. Exp. 26 millim. 

Hub. Jalapa, Mexico. 

50. HYDRIAS CASTRENSIS, sp. nov. 
Palpi yellowish. Head and thorax grey, the abdomen lighter. 

Primaries above grey ; some brown scales at  t,he base and also two 
contiguous transverse brown lines, the inner one wavy, the outer 
slightly dentate; a brownish-black spot in the cell; an outer 
indistinct transverse line, slightly dentate and outwardly shaded 
with buff j a wavy submarginal dark grey shade. Secondaries 
above white ; the costal margin with the basal half brown, the 
outer half grey j the fringe grey. Underneath, the primaries are 
smoky-brown, whitish along the inner margin, a submarginal 
dark shade; the secondaries white, with two indistinct greyish 
lines on the costa. Exp. 25 millim. 

Ha6. Castro, Paranti. 

Pam. LITHOBIIDB. 

51. LITHOSIA PIOEWIANA, sp. nov. 
Head yellow, with a transverse grey band. Collar yellowish. 

Abdomen yellowish, shading t o  deep orange at  the 
Primaries dark grey j the costal and inner margins, 

Secondaries yellow, 
Exp. 

Thorax pink. 
anal segment. 
also a central longitudinal streak, yellowish. 
shading to orange at  the anal angle j the apex dark grey. 
20 millim. 

Hab. Peru. 

52. LITHOSIA VENOBA, Sp. n0V. 
Palpi and head orange, grey posteriorly. Collar, thorax, and 

abdomen greyish white. Primaries above light grey, all the veins 
and fringe white. Secondaries white, the costal margin tinged 
with grey. Underneath, primaries dark grey, fringe white; 
secondaries white, the costal margin and apex dark grey. Exp. 
28 millim. 

Hab. Castro, Parani. 
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53. CHORIA BEPARATA, sp. nov. 
Head deep yellow, with a transverse grey band ; collar yellow. 

Thorax dark grey; patagia yellow, inwardly shaded with grey. 
Abdomen yellowish; in the female a black dorsal spot on the 
last segment denuded of scales. Primaries above silvery white ; 
the inner margin broadly dark grey, anteriorly shaded with yellow ; 
the costal margin finely yellow. Secondaries yellowish white ; 
the apex broadly smoky grey. Underneath, the secondaries are 
the  same ; the primaries are smoky grey, with two thirds of the 
costal margin, a streak beyond the cell, and a streak above the 
inner margin yellowish. Exp. 27 millim. 

Hub. Castro, Paransi. 
06.9. In the female the secondaries are entirely yellowish 

white, and the primaries below are whitish with the inner and 
outer margins smoky. 

54. CRAMBOMORPHA MARCATA, sp. nov. 
Head, collar, and thorax dark grey; the collar laterally and 

base of patagia yellowish. Abdomen whitish grey, shading to  
yellow at the last segment. The primaries above silvery white ; 
the costal margin chrome-yellow ; the inner margin broadly dark 
grey, with a whitish streak at  the base. Secondaries white, faintly 
tinged with grey on the outer margin. Underneath white, the 
primaries tinged with grey, and the chrome-yellow costal margin 
very conspicuous. Exp. 34 millim. 

Hub. Rio Janeiro. 
Obs. I have a female absolutely similar from Peru. 

55. CRAMBOMORPELA VIRGINIA, sp. nov. 
9 .  Palpi luteous. Head dark grey. Collar and abdomen 

fawn-colour. Thorax white. Wings pure white, the primaries 
silvery ; secondaries thinly covered with scales. 

Hub. Castro, Parani. 
Obs. Allied to C. argentea, Feld., but smaller and a more 

The colour of the collar distinguishes the species 

Exp. 31 millim. 

delicate insect. 
at once. 

56. CRAMBIDIA CORGO:OVADA, sp. nov. 
Head and thorax grey. Abdomen dorsally grey, underneath 

YeIlowish. Primaries above whitish, the inner margin greyish ; 
secondaries yellowish white. Underneath, the primaries are 
greyish, the basal half tinged with yellow ; the secondaries whitish, 
the costal margin yellow. Exp. 21 millim. 

Hub. Rio Janeiro. 

57. CRAMBIDIA PETROLA, sp. nov. 
d . Body grey ; anal segment of abdomen yellowish. Primaries 

white ; the costal margin finely chrome-yellow ; the inner margin 
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shaded with brownish grey. Secondaries white. Underneath, the 
primaries are yellowish white. 

Hub. Tijuca, Petropolis. 
Obs. The female similar in every respect. 

58. SALOPOLA ~ S T A L I S ,  sp. nov. 
8. Silvery white; the inner margin of the primaries very 

light brown. On the costal margin of the secondaries a long 
tuf t  of yellow hairs. Underneath white; a t u f t  of yellow hairs 
on the primaries just above the median vein, and curling over the 
origin of veins 2, 3, and 4. 

Hub. Castro, Parand. 
Obs. This species is closely allied to S. argenten, Walk., but 

differs in its white secondaries and tufts of hairs, which are longer 
in X. argentea and black on the underside of the primaries. 

Exp. 24 millim. 

Exp. 33 millim. 

59. ABEVA PEIZPENSA, sp. nov. 
8. Body white above, yellow underneath. Primaries white ; 

the costal margin pale yellow ; the inner margin faintly brownish. 
Secondaries white, with a few long yellow hairs in the cell. 
Underneath white i the primaries with the outer margin slightly 
smoky, the costal margin orange, and there is a large oval cluster 
of long hairs. The primaries are a little longer than the second- 
aries and very broad. Exp. 31 millim. 

Byb. Jalapa, Mexico. 

Fam. NOTODONTIDE. 
60. (EDEMASLA TROPICA, sp. nov. 
Palpi, head, and collar brown. Thorax whitish. Abdomen 

light brown. Primaries above light grey; the costa and base 
shaded with brown; a wavy, fine, geminate, black median h e ,  
inwardly shaded with brownish, and followed at the end of the 
cell by an inwardly curved black crescent-shaped line ; an outer 
geminate black line, interrupted and very indistinct ; a terminal 
black wavy line, with inwardly a short black streak on each vein. 
Secondaries brown. Underneath, primaries brown, secondaries 
whitish margined with brown. Exp. 39 millim. 

Hab. Aroa, Venezuela. 

61. RIPARCTIA MASTA, sp. nov. 
Palpi, head, and thorax brown, thickly mottled with green 

scales. Abdomen dark grey, with still darker clusters of scales 
subdorsally. Primaries above moss-green, mottled with brown, 
and paler beyond the cell; at  the base a fine black streak 
surmounting a pale spot on the inner margin; the basal and 
medipn lines almost imperceptible ; a dark brown transverse streak 
at the end of the cell; the outer line represented by two series of 
minute dark spots on the veins separated by white scales j the 
submarginal line indistinct, forming towards the inner angle some 
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brownish spots ; a terminal row of lunular green spots between 
the veins ; the fringe dark grey. Secondaries greyish, with the 
extreme outer margin much darker. Underneath greyish, the 
extreme margins brown. 

Hab. Jalapa, Mexico. 

62. EDEMA AS'PUTA, sp. nov. 
Palpi brown. Head dull yellow. Collar brown. Thorax light 

lichen-green. Abdomen brown above, dull yellow underneath, 
with a dark ventral line. Primaries above dark brown, with the 
inner margin broadly greyish ; the veins flecked with alternately 
dark and light scales ; the middle of the costal margin, a quadrate 
spot in the cell, and some surrounding shades of a very dark and 
dull brown; a submarginal series of trianguIar dark spots, 
followed by a row of small clusters of black scales ; the apex 
yellowish white, with some subapical light brown streaks j the 
fringe brown, spotted with yellowish. Secondaries above brown, 
with the fringe dull yellow. Underneath, the wings are brown 
with a pale shade at the apex of the primaries and a marginal row 
of brown dots. 

Hub. Jalapa, Mexico j Aroa, Venezuela. 
Oh. This species is very closely allied to E. manclela, Druce. 

63. LIRIMIBIS (?) MBPHITIS, sy. nov. 
Pdpi, head, and thorax brownish grey ; the abdomen paler, 

except dorsally on the first, segment, where there is a tuft of rich 
brown hairs. Primaries above greyish brown, slightly darker 
towards the outer margin, except a submarginal transverse shade 
which is very indistinct ; the inner margin irrorated with much 
lighter scales, amongst which a few emall clusters of dark brown 
scales are very conspicuous : at the end of the cell two dark brown 
spots, the lower one much thelarger. Secondaries above brown, with 
a few dark scales a t  the anal angle, surmounted by a small yellow 
spot. Underneath, the wings are light brown, with a few small 
black streaks on the costal margin of the primaries near the apex. 
Exp. 2 46millim. 

Exp. 40 millim. 

Exp. 48 millim. 

Hab. Jalapa, Mexico. 
Ohs. Also in coll. Mason. 

64. LOPHODONTB (1) PALLIDA, sp. nov. 
Head and thorax greyish white. Abdomen greyish brown. 

Primaries above greyish white, the base shaded with brown ; an 
inner transverse, dark brown, geminate line, indistinct towards the 
costa j a small brown shade in the cell, followed by a dentate 
brownish transverse line; a geminate, dark brown, outer line, 
dentate, followed by two yellow spots between veins 2 and 3, and 
3 and 4, outwardly shaded with brown ; B dark greyish costal space 
beyond the outer line ; a terminal, fine, brownish line from the costa 
to vein 2. Secondaries brownish, the costal margin mottled qith 
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white ; fringe white. Underneath, primaries brownish, secondaries 
greyish. Exp. 9 44 millim. 

Hab. Aroa, VeneLuela. 

65. HETBROOAMPA PAEANINSIB, sp. nov. 
Head and thorax grey, mottled with greenish scales ; the collar 

somewhat paler. The abdomen grey above, yellowish white under- 
neath. The primaries above light grey ; two thirds of the costa 
from base darker grey, and also the base of the inner margin 
darker ; a green shade extends from the base of the costal margin 
to the middle of the inner margin, and continues to the inner 
angle; the outer margin greeni.sh, the extremities of the veins 
black; the apical third of the costa broadly amber-green, and an 
indistinct greenish shade from the costa, passing beyond the cell 
and extending to the outer margin. Secondaries above white ; the 
costal margiii brown, with transverse white shades ; the inner 
margin brown, and the extreme outer margin narrowly brown. 
Underneath, the wings are white ; the costal margin of the pri- 
maries yellowish, and the extreme outer margin and tips of the 
.Leins on the same wings brown. 

Hab. Castro, Parani. 

66. BLERA BOLIVARI, sp. nov. 
8. Body greyish brown; patslgia white. Primaries above 

white ; a brown patch on the costa at a fourth from the base; B 
similar spot on the costa at three fourths from the base, followed 
by two small brown spots ; the inner margin mottled with brown, 
forming in the female a triangular space connected by a brown line 
with the inner costal spot ; the fringe white, spotted with brown. 
Secondaries greyish brown ; fringe whitish. Underneath, pri- 
maries brown, the fringe and apical half of the costa spotted with 
brown ; secondaries whitish, the costal and outer margins broadly 
shaded with greyish brown. 

Hab. Aroa, Venezuela. 

Exp. 35 millim. 

Exp, 52 millim. 

4. On the Habits of the Flying-Squirrels of the 

[Received January 26, 1894.1 

Along the whole length of the Colony of the Gold Coast, and 
iarallel with and some 15 miles from the sea-shore, runs a range 
of high hills with deep gorges and ravines covered with almost 
impenetrable bush. These hills vary from 500 or 600 feet to a 
much greater height, and it is in this bush that I obtained the 
specimens of the peculiar Flying-Squirrels of the genus Anoma- 
lurus which I have presented to the British Museum2. 

Genus Anomalurus. By W. H. ADAYS.‘ 

Communicated by OLDFIELD TIIOIIAS, F.Z.S. 
[With one single exception, the  mall brown skin” mentioned on p. 246 

(which is A. fraseri, Watarh.), all the skins obtained by Mr. Adama belong to 
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1 do not know what the indigenous native name for these 
Squirrels is, but they are called FIying-Foxes,by the English- 
speaking natives and are very numerous. They live in hollow trees, 
not being particular as  to their height or as to whether they are 
situated in the ravines or on the hills. Owing to the density of 
t,he bush it is very difficult for the white man to get at them, the 
only chance being to stand on a clearing and shoot them as they 
fly ~ across, -.. and this can only be done on a night when the moon is 
at the full. 

The first skin I ever saw was when I was at Accra. It was in 
the possession of a nat,ive who was brought before me for some 
offence, and, being struck with it, I asked if some more could be 
got. The native of the Coast, however, does not hurry himself, 
and, hearing nothing more of it, I quite forgot the matter. Some 
months after, in April 1893, I went to the Sanitarium at  Aburi, a 
village situated at a height of some 800 feet among the hills before 
mentioned. The rains were just beginning and were very heavy. 
While watching a big cotton-wood tree being felled, I saw an 
animal which 1: mistook for a cat run out  of a hole some 50 feet 
up and then return. When the tree fell, with the help of a native 
I extricated the occupant, which turned out to be one of these 
Squirrels. It was very fierce and bit aud scratched savagely till 
killed. The hole was about 5 feet deep, and covered at the bottom 
with sticks and small branches to such an extent that it was 
evident some sort of a nest was intended. I took the  skin, and 
the I L  bops ’’ at  once seized on the body, which they told me was the 
greatest delicacy that existed, and, as my servant said, When you 
catch one man-fox you shut your door and don’t w m t  your friend 
to come and see you,” meaning that it was too good to be shared. 
Finding that these Squirrels were to be had on the hills, I set to 
work to collect them. 

They‘come ouc of their holes in the trees some hours after 
sunset, returning long before daybreak. They are only to be seen 
on bright moonlight nights, and in fact the natives say they do not 
come out at all in stormy weather or on very dark nights. They 
live on berries and fruits, being specially fond of the palm oil-nut, 
which they take to their nests to  peel and eat. The most I have seen 
in one hole is three, though the natives say five or six are sometimes 
found. They pass from tree to tree with great rapidity, usually 
choosing to jump from a high branch to a lower one, and then 
climbing up the tree to make a fresh start,. The temperature on 
the hills varies considerably. During the time I was there-the 
rainy season, from the middle of April to  the middle of June-it 
was never very hot, and one night I remember the thermometer 

the large black-and-white species discovered by Pel, and named in his honour 
Aiiomalurus peli (Temm. Esq. Zool. Chin. p. 146, 1853). The astonishing 
abundance in which Mr. Adam# found this species is rather remarkable, as 
previously only three or four specimens of it seem to have reached European 
Museums.-0. T.] 
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going down to 44” on the ground. Of course in the dry season it 
is much hotter, but the natives say these animals are much more 
plentiful in the rains and that the rainier the season the more 
they see. They litter twice a year, once about September, the 
young remaining in the nest for about nine weeks, during which 
they are fed bay the old ones on shoots, kernels, &c., and do 
not attempt to  jump before the end of that period, extending the 
length of their jumps with their growth. 1 do not know the other 
time of breeding or whether they have a regular season. The 
hunters told me that 2 or 3 were usually born at one birth, never 
more than 4, and that there are several varieties, different in colour 
and size-some being black, some brown, some red, &c. ; the spe- 
cimens I obtained, some of which are now in the Natoral History 
Museum, being the most plentiful. A nstlive’s description is 
always very vague, and the interpretation is another great difficulty ; 
but I feel sure, both from what I. saw and what I beard, that there 
must be several different sorts. 

I managed before I left Aburi to get some dozen skins--ell of the 
same kind-and instructed two nat,ive hunters to collect as many 
skins as they could for me, as I was much pleased with the fine fur 
and thought they would make I gave the men 
each a ‘‘ book” or note promising to buy as many skins as they 
could collect at  1s. each. 

I left Aburi in June and returned across the plain to Accra. 
About a month afterwards one of my hunters arrived from Aburi 
with 60 skins and his (‘ book.” I was rather surprised, but bought 
them. A few days after the other man arrived with 140 skins 
and his book, which he sternly insisted on niy redeeming. I had 
not quite expected this, but chose 50 of the best, and a t  last got 
rid of the man, though not without much murmuring. However, 
having got an extra ‘‘ dash,” he was quite satisfied at  last. He  
must have done very well, as from the look of the skins he must 
have collected them from all quarters, some being very old. This 
man had several different ones, i. e. apparently so ; but I regret to 
say, with the exception of one small brown one, which is here 
to-night, and which was thrown in as a ‘‘ dash,” and one reddish- 
orange one which I bought by mistake, and which is now at South 
Kensington, I did not secure them. Some had a broad orange 
stripe down the back, some a large spot of orange on the back, 
and the brown skin was, 1 distinctly remember, similar to a small 
brown skin shown me by Mr. Oldfield Thomas, and which I believe 
was brought from Gabon’. These curious ones I did not buy, as 
my fur coat was prominent in my mind. 

The Rhower, however, was not yeL over, as in a few days one of 
my bailiffs turned up wit8h 25 skins, aud an old chief named Addo, 
from whom I used to buy curios, having once got it into his head 
that flying-foxes were the thing, turned up at  almost, daily intervals 
with half a dozen or so fresh skins, till I got sick of the very name 

very good coat. 

of a flying-fox. 
A. fraseri. 

PROU. ZOO&. SOU.-1894, NO. XvII. 17 
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His Excellency the Governor brought, I think, some 20 or 30 
skins home. Messrs. Swanzy’s agent, with whom I travelled home, 
was briuging some more which he thought might be commercially 
valuable, but which have turned out useless,and I obtainedaltogether 
125. With these exceptions I never heard of any being brought 
from the Gold Coast. Very few of the Europeans in Accra to whom 
I showed them had seen them before, and I hear my hunters declined 
to get any more ; but when I go back to Accra I shall obtain some of 
the different varieties, now I know where to get them and.also 
know that they are worth getting, for that the hilly countries of 
the two Akims and Ashanti-to say nothing of other districts-are 
full of them there can be no doubt. 

I think from what I could gather that these orange-marked ones 
are in the nature of an albino variation, for the marks vary in size 
and brilliancy, Home of them being quite small, while others cover 
the whole skin. 

The habitat, food, and habits of these varieties are exactly the 
same as those of the black species, among which they are found. 

5. On two Cases of Colour-variation in Flat-fishes illus- 
trating principles of Symmetry. By W. BATESON, M.A., 
Fellow of St. John’s College, Cambridge. 

peceived March 6, 1894.1 

(Plate XVII.) 
The two cases of Variation here described are both examples of 

abnormal deposit of pigment in the skin of the normally 
unpiginented or “ blind” side of Flat-fishes. The two cases are 
uniike each other, but both are remarkable illustrations of the ways 
in which the phenomenon of Symmetry may be manifested and 
may contribute to the production of a definite result in Variation 
that is presumably sporadic. 

The first specimen is a small Brill (&hornbus levis), kindly sent 
to me by Mr. Matthias Dunn, of Mevagissey, Cornwall. ,It is 9% 
inches long, and 6$ inches wide in the widest part. The dorsal fin, 
the eyes, and other parts are normal in form and position. The 
only abnormality seen consists in the presence of a row of five 
spots of colour along the dorsal border oE the body on the blind 
side, and of another row of three spots along the ventral border on 
the same side. The spots are on the body, central to the dorsal 
and anal fins, which are both of normal colour. The interest of 
the case lies in the remarkable symmetry with which the spots 
are distributed with reference to the longitudinal axis of the body. 
On reference to the plate (Plate XVII.) it will be seen that each of 
the three ventral spots stands at very nearly the same transverse 
level as one of the spots of t,he dorsal series. The two anterior 
spot3 of the dorsal series have no representatives in the ventral 
seyies. This appearance of symmetry, so striking to the eye, is 
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upon examination found to be an expression of the fact that the 
ordinal positions of the neural spines crossing the centres of the 
spots of the dorsal row are, if reckoned from behind forwards, 
almost exactly the same as those of the hamal spines crossing the 
centres of the ventral spots. 

The particulars are as follows :-The centre of the most posterior 
dorsal spot stands almost exactly over the neural spine of the 11th 
fin-ray, reckoning from behiud, The centre of the next spot is 
upon that of the 26th fin-ray reckoned from behind ; that of the 
next is on the 42nd. 

Of the ventral spots the centre of the most posterior is on 
the haemal spine of the 11 th fin-ray from behind ; that of the 
next is on the 24th, and that of the most anterior is on the 
40th. It will be seen that the numbers in the two rows closely 
correspond. 

Continuing the dorsal series there is a spot on the neural spine 
of the 52nd fin-rap, another very minute and faint spot over the 
63rd. 

The whole number of fin-rays in the dorsal fin is 79, and in the 
anal fin 58. 

On deiailed examination it may be seen that the spots are not 
wholly shapeless blotches of colour, but that some of them con- 
sist of several irregular zones of colours. Each of these spots is 
thus a somewhat indefinite ocellar mark. The spots dd, vc, and 
ub have each a minute centre of light colour, which is chiefly due 
to the presence of a whitish scale in the middle of the spot. This 
light colour is not altogether confined to the one scale, but spreads 
a little on to the edge8 of the adjacent scales. The #pot db has 
two of these small whitish centres. The spot dc alone of the five 
chief Spots has no light centre. Around the centre of each spot 
are scales of a brown tint bearing specks of very dark pigment. 
These deeply pigmented scales form a zone about four rows deep 
in the case of the larger spots. Outside this is an irregular zone 
of fine pigment-granules giving a neutral tint. Beyond this again 
there was in the case of spots cld, dc, db, and we a vague and 
imperfect band of silvering, forming a border to the proximal limbs 
of the spots. 

It is thus seen that the CO~OIU-B of the dorsal and ventral borders 
haye, SO far as the last three spots are concerned, varied SimiZurZzj 
and simulttoneousty, producing a result that is nearly symmetrical 
about the horizontal axis. This phenomenon is precisely compar- 
able with the much more common phenomenon of similar and 
simultaneous variation of the right and left sides of a bilaterally 
symmetrical body. It is to be remembered that in many fishes, 
and especially in Flat-fishes, there is an imperfect relation of bilateral 
symmetry subsisting between the parts dorsal and ventral to the 
horizontal median plane. This symmetry is generally manifested 
both in form and colour, and is an indication that at  some time 
these parts have undergone similar variation. The present ex- 
ample illustrates the principle that parts, which in the normal are in 

I n  front of this there are 16 more fin-rayn. 

17" 
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symmetry with each other, are related to each other in such a way 
that they may undergo similar variations simultaneously. Upon 
the deductions from this principle I have dwelt elsewhere. 

Several forms of abnormal pigmentation upon the " blind " side 
of Plat-fishes are of course familiar, but of the particular variation 
here seen I have met with no other case. In  a recent paper, how- 
ever, Ctinningham ' makes allusion to cases apparently of this 
nature, saying that they are frequent in the Brill. So far as I 
know, the occurrence is not mentioned by the other authors who 
have treated of the colour-variations of flat-fishes. 

The other specimen is one to which I lately made reference in 
writing on the subject of pigmentation in the blind sides of Flat- 
fishes *. The description that I gave was very brief and not quite 
correct, and I take this opportunity of amplifying and correcting 
it. It may appropriately be considered here inasmuch as it 
also illustrates the influence of Bymmetry in determining the 
manner of occurrence of Variation, though in a way different from 
that seen in the Brill described above. The fish i R  a Plaice (Pleu- 
r o n ~ e t r ~  phtessa), also received from Mr. Dunn. Its fins, eyes, &c. 
were normal. The posterior half of the '' blind" side was fully 
pigmented, the pigmented area being sharply limited at a sinuous 
line slightly behind the level of greatest width. This pigmented 
area was of the same colour as the skin of the upper surface, and, 
like it, bore spots of a full orange colour. Of these spots there 
were, in all, thirteen-eight being on the body, three on the dorsal 
fin, and two on the anal. The iuterest of the case lies in the fact 
that by passing pins vertically through the body it was proved that 
the centres of nine of these spots coiucided exactly with the centres 
of spots on the upperside. Four of these coincident spots were 
ventral to the lateral line, two being on the body and two on the 
anal fin. Three were 
upon the dorsal fin, and one, a large spot, was also upon the body, 
just anterior to the base of the caudal fin. There was one spot 
over the muscles of the dorsal fin which very nearly corresponded 
with a similar spot on the upperside. 

I n  the same region were two more spots on the lower side that 
were each represented on the upper side, bu t  they were not in 
correspondence with their representatives, but alternated with 
them. One large spot on the lower side, ventral to the lateral line, 
anterior to the base of the caudal fin, was wholly unrepresented 
on the upper side. 

The manner of occurrence of this variation proves that, though 
in a normal flat-fish there is a great dissimilarity between the 
coloration of the upper and lower sides, yet that, when the lower 
side assumes the characters of the upper, it may do so in such a 

One large spot was upon the lateral line. 

Cunningham, J. T., Phil. Trans. 1894, clxxxiv. B, p. 807. 
a ' Materials for the Study of Variation,' 1894, p. 467. The account t h e y  

given contains a misprint. For " of thew, 13 spots on body and fine ooincided 
read "of these 13 spots on body and Ans, 0 coincided," 
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way as to produce a result which is approximately bilaterally 
symmetrical. Of the general significance of this phenomenon I 
have spoken in the place referred to. 

It rrhould be observed that this specimen does not at all recise!y 

described above. There was nevertheless in it also an imperfect 
correspondence between the distributions of the spots upon the 
areas dorsal aud ventral tro the median axis. Asymmetry, however, 
was exhibited in the presence of one spot on the dorsal fin, and of 
one spot over the dorsal neural spines, that were not represented 
in the area ventral to the lateral line. 

I am not aware that Flat-fishes having pigment upon their 
‘I blind ” sides have before been examined with a view to this ques- 
tion; and owing to the importance of the matter with regard.to 
the defining of the principles of Symmetry, such an examination 
should be made in all cases where the presence of definite spots or 
marks makes the determination possible. 

In contrast with these cases of symmetrical variation were ex- 
hibited photographs of a sample of Flounders (Platessa flews) from 
the shallow water near Bournemouth. I n  this locality there is a 
high percentage of specimens having pigment on the ‘I blind ” sides. 
Of a sample of 32 all but 3 were to some extent spotted with 
pigment. In 5 this spotting was so great as to  give them a pie- 
bald appearance, and of these one was over the greater part of the 

bliud” side of a f u l l  brown colour. No regularity whatever 
could be detected i n  the distribution of the pigment. This sample 
represented the normal condition of the Flounders of the locality, 
and had not been in any way selected. 

conform to the principle of symmetry illustrated by t i e B1-111 

EXPLANATION OF PLATE XVII. 
Pig. 1. View of the I‘ blind” side of abnormal specimen of Rhombus kzceviS. 

Q nat. size. 
2. Enlarged view of the spot dd. 
3. Enlarged view of the epot vb. 

March 20, 1894. 

Prof. B. B. HOWES, F.Z.S., in the  Chair. 

The Secretary exhibited a photograph of a youug male Oaur or 
Indian Bison (BOS gaurus)’, forwarded by Major B. 9. Rodon, of 
the Royal Scots Regiment. Major Bodon had captured this animal 
when out Bison-shooting in the Neelampattry Hills, in Cochin, in 
August 1893, and had kindly offered to present i t  to the Society. 
The Secretary was now endeavouring to make arrangements for 
its transmission home. H e  remarked that no Caur, SO far as he 
was aware, had ever reached Europe alive, except the specimen 

See Blanford, P. 8. S. 1890, p. 592, pl. xlix. 
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received from Pahang in October 1889 (see P. 2. 5. 1890, p. 592, 
pl. xlix.), which had died on the 2'7th June, 1892, so that the 
acquisition of the present individual would be most desirable. 

A communication was read from Dr. R. W. Shufeldt, C.M.Z.S., 
containiug an account of the osteology of certain Cranes, Rails, 
and their allies, with remarks upon their affinities. 

After tt review of the opinions of preyious writers upon this 
subject, Dr. Shufeldt concluded with the following statement of 
his views on the taxonomy of the North-American Paludicoline 
birds :- 
'' So far as t.his suborder-the Palzldicola+of the United States is 

concerned, it is primarily divided into two main stems. The first 
of these is represented by the Cranes and Courlans ; while the second 
contains all the Rails proper, or such generic groups as Rallus, 
Orex, Porzana, lonornis, Gallinula, and Fulica. 
'' Structurally the Courlans possess a greater number of Gruine 

than they do of Balline characters, and these characters are of 
equal importance and weight. But their generic characters are by 
no means always typical, and the differences seen are frequently of 
a degree that distinguish families among birds rather than genera. 
This being true, t,he fact settles the position of the Courlans in 
the system as a family-the Aramidce, of tthe Crane-group. The 
species which has been osteologically described here--dramus 
giganteus-is the only representative known to our avifauna, and 
it is a most perfect link connecting the Cranes with the typical 
R a l l i d ~ .  

" The Cranes must then constitute a family of themselves, and 
the Gruidce has long been created to contain them. But the 
osteological and other morphological characters held in common by 
the Gruiclce and the Aramidce are of a rank, when we come to 
compare them with the corresponding ones in the Rallidce, which 
proclaim them to be higher than those commonly employed to 
define family lines, and yet not of a rank entitling them to sub- 
ordim1 distinction. To express this relationship tt superfamily 
Gruoiclea may be made to contain all the true Gruidce, the 
Aramidce, and perhaps the Psophic7cz, from another qiiarter of t,he 
world. Another group to contain all the true Kails may be 
created. and designated as the superfamily Ralloiclca. A scheme 
as follows would show these divisions as expressed for the forms 
we have had under consideration :- 

Suborder. Superfamilies.' Families. Genem, 

f GBuoIDm ...... { Gruida: ... I Raltlls. 

Grzis. 
hamidm ... Aramus. 

PALUDICOLB ........ 4 
XALLOIDBA ...... Rallidae ... 1 

Fulica, 
I 
t 
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The bird-forms connecting the Paludicolce with other avian 
groups are mostly not far to seek. It is plain that we have in the 
Jacanide a small group of birds that unmistakably link the present 
suborder with the Limicole, through certain species in the Plorer- 
Sandpiper line. Through Podica and Heliornis it is equally clear 
that they lead in  this direction towards the Pygopodes, and such 
existing ancestral types as Chionis probably connect them with 
the Longipennes. Less remotely than through this latter affinity, 
however, they are probably connected by various links with the 
Herodiones, through Rhinochetw and Eurypyya. By some it 
has also been claimed that the Paludicoh may also have Accipitrine 
kinships through a line in which would occur such forms as the 
Seriema and the Secretary-bird (Xerpentcwius). 

“ Professor Furbringer believes that the Apteryyes are far more 
closely related to the Rallidm than has heretofore been realized ; 
and if this prove to be true, another linking line for the Palu- 
dzcolce is opened up to the Struthious types-with all the Qallincu 
likewise only a little more remotely related.” 

The following papers were read :- 

Aulacodus swindernianus. 
Caprom ys pilorides. 
Myopotamus coypzu. 
Octotilon cuminyai. 
Hystrix el-istata. 

1. On the Myology of the Sciuromorphine and Hystrico- 
morphine Rodents. By F. G. PARSONS, F.R.C.S., 
F.Z.S., F.L.S., Lecturer on Comparative Anatomy at 
St. Thomas’s Hospital. 

[Received February 12,1894.1 

I n  commencing this series of dissections nearly three years ago, 
I intended to work out the musculature of all the Rodent8s which1 
could collect. Before long, however, the size of my manuscript 
made it evident to me that I must be content to take up the 
subject in two parts, and I have accordingly devoted my first 
attention to the Hystrjcomorpha and Sciuromorpha because 1 was 
able to obtain a more representative series of animals in these 
groups. 

The following is a list of the animals which I have dissected :- 

Xphingurus prehensilis. 
Lagostomus trichoclactyks. 
Chinchilla lanigern. 
Dccsyproctu cristata. 
Cidogenys paca. 

For the opportunity of dissecting these animals I am indebted to the 
kindness of the Prosector to the Society, Mr. F. E. Beddard, F.R.S, 



232 MB. F. (f. PARSONS ON THB [Mar. 20, 

Cavia co6aya. 
Cerecion rupestris. 
D i w  cegyptius. 
Dipus hirtipes. 
Alectaya indica. 
SciumGs preuosti. 

Pteromys oral. 
Xerus getulus. 
Spermophilus mezicanus. 
Arctoinys mnrmotta. 
Castor canadensis. 

Full use has been made of the accounts of the myologv 01 
Capromys fourniei-i by Owen, of Capl*omys melanzurus by Dobson, 
of Erethiron clorsatus by Mivart, and of Erethizon episanthus by 
Windle. I have been also much indebted to t h e  t.horough account 
of the myology of the Crested Agouti by Mivart and Murie, to 
the writings of Uobson, and to ttrc French translation of Meckel, 
as well as to work done by other aubhors. 

I n  this manner six families of the Hystricomorpha have each 
been illustrated by types of two or more orders, and alt.hough 
msre material would no doubt have ndded to the accuracy of the 
generalizations, it. is hoped that a step has been taken in the road 
commenced by Mivart and Murie nearly thirty years ago. In 
the Sciuromorpha the supply of material has not been so plentiful, 
but this is less to be regretted becawe these animals do not seem 
t o  differ so much in their mgology as the Hystricomorpha. 

The Dipodidae have been included among the Hystricomorpha, 
although, as will be pointed out in the general summary, they 
ditfer from the rest of the group in certain importtint particulars. 
Want of space has prevented the exact attachments of themoscles 
being chronicled in each animal, and I have contented myself with 
generalizations wherever possible. 

Occasionally from various causes the whole of the muscles of 
some of the animals were not available for dissection or were 
overlooked ; I have therefore, whenever it seemed necessary, placed 
in brackets the names of the animals on which the generalizations 
are founded. 

Muscles of the Xead and Neck. 

Tempornl.-The temporal muscle is always small, and rises from 
the side of bhe head above the external auditory meatus, the two 
muscles usually coming into contact in the middle line. It also 
derives some fibres from the inner side of the zygoma. The por- 
tion coming from the side of the head changes its course when it 
reaches the posterior root of the zjgoma, which it uses as a pulley. 
The whole muscle is inserted into both surfaces and the anterior 
border of the coronoid process and part of the bone below. M. 
J. Kunstler, in his article ‘‘ L’appareil masticateur des Rongeurs,” * 
describes the temporal of Arctonays as consiating of three parts- 
a superior from the parietal bone, a middle from the temporal, and 

Annales des Sciences naturellea, a&. 7, t. iv. p. 150. 
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an inferior from the zygomatic arch. I have verified this in 
Aretomys, and find the description applies to all the Sciuromorpha. 
I n  the Hystricomorpha it is difficult to satisfactorily separate the 
upper and middle portions. 

In  those animals, siirh as Dipus, Chinchilla, and Xerus, where 
the posterior part of the skull is broad, the two temporals do not 
meet in the mid line above. 

Mnsseter.-For the purposes of description it is most convenient 
to divide this muscle into four parts-anterior and posterior super- 
ficial, a i d  anterior and posterior deep. These parts do not always 
show a distinct line of demarcation. 

The anterior superficial part rises by tendon from the side of 
the maxilla, and is inserted into the lower border and internal 
siirface of the mandible, extending up to the insertion of the 
internal pterygoid. The posterior superficial rises from the whole 
length of the zygomatic arch, and is inserted into the lower part 
of the external surface as well as the lower border of the mandible. 
The anterior deep part differs in the Hystricomorpha and the 
Sciuromorpha. In the former, among which the Dipodids are 
included, this portion rises from a large area on the side of the 
maxilla, and then passes backwards and downwards through the 
enlarged infraorbital foramen to be inserted by a narrow flat 
tendon into. the alveolar margin of the mandible, external to the 
molar teeth. I n  the Sciuromorpha this part of the muscle rises 
from the top of a vertical groove in front of the anterior portion 
of the zygornatic arch, the muscle runs down in the groove with- 
out passing through the infraorbital foramen and is inserted as in 
the Hystricomorpha. 

The poeterior deep part rises from the lower border and some 
of the internal surface of the zygoma, and is inserted into the 
greater part of the external surface of the ramus of the mandible. 
The arrangement used here is practically the same as that adopted 
by Meckel, the only difference being that he describes the whole 
superficial part under one name (jup mazillien), although he states 
that the anterior border has a very strong superficial tendon ; this 
anterior tendinous portion I have found to be easily separable 
from the rest in the Hystricomorpha, while in the Sciuromorpha 
it is separated by a distinct interval. 

Buccinatov.- This muscle is always well developed in Rodents, but 
in most cases shows no special points of interest. I t  rises from the 
maxilla and mandible opposite the molar and premolar teeth, and 
running forwards blends with the orbiciilaris oris. 

I n  Spermnphilus it  is produced into the long cheek-pouch which, 
when empty, lies folded back on the cheek, having a muscular 
slip passing from the end of the pouch to the region of the 
shoulder. 

Fueial Muscles.-The orbicularis palpebrarum is not very strongly 
developed; from the anterior margin of it a muscle riaes by a 
narrow origin, but spreads out to be inserted into the upper lip 
blending with the orbicularis oris, it probably represents the 
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levator labii superioris of human anatomy. The anterior belly of 
the occipito-frontalis may be made out as a thin layer of muscle 
running upwards from the upper border of the orbicularis palpe- 
brarum ; it is quite distinct in Hystrix. The other facial muscles, 
including those of the lower lip, are indistinguishable from tbe 
facial panniculus. (See fig. lo.) 

Pterygoid XwcZes.-The external pterygoid is small and rises 
from the very feebly marked external pterygoid plate or rather 
ridge; it is inserted into the inner side of the neck of the condyle 
and the bone just below. The internal pterygoid rises from the 
outer side of the internal pterygoid plate or pterygoid bone, and has 
the usual human insertion. In Sphingurus the internal mdscle 
consists of two distinct layers; with this exception the above 
description applies to all the animals examined. 

Digastrk-The digastric is attached posteriorly to the front of 
the paroccipital process, while anteriorly it is inuerted into the 
inner surface of the mandible. There are two absolutely distinct 
types of themuscle. In the Hystricomorpha the two bellies are 
not separated by a real tendon as in Man, although there is a 
slight constriction of the muscle, and a thin layer of tendon on the 
surface especially below j the attachment to the hyoid bone is very 
feeble, and the two anterior bellies are separated from one another 
by a distinct interval in which the mvlo-hgoid is exposed. The 
anterior attachmeat is a considerable distauce from the symphysis. 

I n  the Chinchillids the attachment to the hyoid bone is well 
marked. 

In the Hystricids the above description applies in ITyst&v, 
but in Sphinyurus the posterior belly ends in a tendon which is 
firmly inserted into the hyoid bone j from the anterior or upper 
side of this tendon the anterior belly rum to its attachment on the 
mandible. 

The sciuromorphine type of digastric is well described by 
Kunstler' in the Marmot. The anterior and posterior bellies are 
separated by a distinct tendon which is firmly attached to the 
hyoid bone. From the inner surfaces of the tendons of the two 
sides fibrous bands run inwards to meet one another, forming a 
tendinous arch with its convexity in front. Prom the front of 
this arch the two anterior bellies spring ; they are in contact in the 
middle line nearly as far as the symphysis, where they separate a 
little to expose the transverse mandibular muscle. 

The tendinous arch gives attachment to some of the fibres of the 
mylo-hyoid as well as the anterior bellies of the digastric. This 
arrangement is common to all the Sciuromorpha (Sciurus, Pteromys, 
Xerus, Spermophilus, Arctomys, Castor) as well as the Dipodids 
(Dipus cegyptius, D. hirtipne, Alectagn indion). 

Transverse Mcindibulnr Muscle.-This muscle is accurately 
described by Kunstler in the Marmot ; it was present in all the 
Rodents with a movable symphysis menti examined. I have not 

* A n d e s  des Sciences naturelles, s6r. 7, t. iv. p. 150. 
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seen it at all in the true Hgstricomorpha, but it is present in the 
Dipodidae ; it is also present in all the Sciuromorpha except Castor. 
It consists of a round bundle of fibres running across between the 
two halves of the mandible close to the symphysis ; it is superficial 
to the mylo-hyoid but deep to the digastric. Its nerve-supply is 
from the mylo-hyoid of the inferior dental. 

Fig. 1. 

Digastric of Pteromys. 

Mylo-hyoid.-The mylo-hyoid in the Hyst,ricomorpha resembles 
the same muscle in Man ; in the Sciuromorpha it is connected 
posteriorly to the tendinous arch of the digttsf-rics. 

ffenio-hyoid.-In the Caviidae and Dasyproctidae this muscle 
rises by a thin tendon from the symphysis ; iu the Sciuromorpha 
the two muscles tend to coalesce before reaching the hyoid bone. 
The muscle has the usual human attachments. 

In 
Myopotamus it was noticed that the part runniug to the tongue 
was fleshy in its origin, while that going to the hyoid bone was 
tendinous. 

Styloid Muscle.s.-The stylo-hyoid rises from the base of the 
skull just internal to the paroccipital process ; it paeses deep to the 
digastric to be attached to the epihyal cartilage close to the hyoid 
bone. 

The styloglossus rises lower down than the last from the carti- 

ffenio-hyoglosszLs.-This muscle has the human attachments. 
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laginous rod joining the hyoid bone to the skull and is inserted 
into the tongue. 

The stylo-pharyngeus has pratically the  same origin as the stylo- 
hyoid, but is seldom well marked. The animal in which it was 
most clearly seen was Sphinyurus. 

Sterno- awl CleicEomastoid.-Tl~ese two muscles are distinct 
in their whole length. Except in the exact origin of the cleido- 
mastoid they are subject to very little variation. 

The sterno-mastoid rises from the side of the anterior portion 
of the sternum, and is inserted into the side of the paroccipital 
process and the curved line of the occipital bone running inwards 
from this. The cleido-mastoid rises from the bony clavicle and is 
inserted nearer the middle line (dorsal) and often under cover of 
the sterno-mastoid. I n  all cases the spinal accessory nerve runs 
deep to both muscles and supplies them entirely. 

I n  the Dipodidae the muscles are of equal size ; the sterno-mas- 
toid is inserted ventral to the cleido-mastoid and does not cover it. 
The cleido-mastoid rises from the middle third of the clavicle in 
D. ceyjptius and D. hirtipes, but from the outer third in Aleetaga 
indica. 

In the Octodontids the cleido-mastoid rises from the inner third 
of the clavicle and a t  its insertion overlaps the sterno-mastoid 
instead of being overlapped. I n  the Hystricidae and Chinchillidae 
the muscles are normal, except that  in the Chinchilla they are 
inserted into the back of the great tympanic bulla. 

I n  the Dasyproctidae the cleido-mastoid is small and rises from 
the middle of the clavicle near the junction of the bony and liga- 
mentous parts (Dasyprocta, Ca?loyenys). 

I n  the Caviids the two muscles are separated by a much greater 
interval than in other cases. The cleido-mastoid is the larger and 
runs from the rudimentary clavicle to the curved line of the 
occipital bone internal to the insertion of the sterno-mastoid. The 
two muscles are separated by a larger interval in Ceredon rupestris 
than in Cavia cobaya ; in the latter the origin of the cleido-mastoid 
blends with the deltoid. 

In the Sciuromorpha the two muscles are much more fused 
towards their insertion, the cleido-mastoid rising from the inner- 
most part of the clavicle. 

I n  Arctomys, Xerzcs, end Spermophilzcs there seem to be two 
cleido-mastoids, owing to some of the fibres of the trapezius being 
separated from the rest by the levator claviculae (see Trapezius). 
In Castor the sterno-mastoid has a large origin from the ventral 
surface of the presternum overlapping the pectoralis. The cleido- 
mastoid rises from the inner half of the clavicle. 

Sterno-hyoid and Thyroid-These muscles present the human 
attachments and characteristics. 

I n  Myopotamus the sterno-hyoid is inserted into the hyoid bone 
and raphe between the mylo-hyoids for some distance, so that the 
borders near the insertion become superior and inferior instead of 
lateral. In the Caviidae the sterno-thyroid is very small. 
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When 
it is present it has the human attachments to the hyoid bone and 
anterior border of the scapula, but it never has any tendinous 
interval; it runs, moreover, a straight course between its two 
attachments. 

I n  the Dipodidae it is present (D.  cegyptius, D. hirtipes, Alectap 
indica; in the lash it is specially well marked). 

In the Octodontide it is not constant. I n  Octoclon and Ca- 
proinys it is feebly developed, in qyopotamus it is absent, while in 
Aulacoclus it is well marked. In  the Hystricids it;s well marked 
in Sphingurus and Erethizon', but in Hyqtrix it was seen as a thin 
layer of muscular fibres disappearing in the fascia under the sterno- 
mastoid. 

I n  the Chinchillids and Dasyproctids it is absent (Chinchilla, 
Lagostomus, Dasyprocta, Cczlogenys). 

I n  the Caviids it is also absent (Cavia cobaya, Ceredon rupestrk, 
Dolichofis). 

I n  the Sciuromorpha it is always present (Sciurus, Pteromys, 
Xerus, Sprmophilus, Arrtomys, Castor). 

Levator Clavimla-The levator claviculae rises either from the 
basioccipitd behind the origin of the scalenus anticus, or from the 
ventral arch of the atlas ; it is inserted chiefly into the acromion 
and metacromion and the fascia of the shoulder, but sometimes it 
extends to the acromial end of the clavicle. It is supplied by 
branches from the cervical plexus. 
In the Dipodide it rises from the front of the atlas and rune 

to the outer end of the clavicle. In  the Octodontids it is not 
constant. I n  Aulacoclus, Capromys melanurus ', and Myopotamus 
it rises from the basioccipital, but in Octodon from the atlas. I n  
the Hystricidae it rises from the atlas in Sphinqwrus and Erethizolz 3, 

but in Rystriz it comes from the base of the skull and is imerted 
into the acromion and fascia of the arm as low as the elbow. (See 

In  the Chinchillidm it rises from the atlas in Chinchilla, and 
from the basioccipital in the Viscacha; in the latter animal it 
is inserted into the outer half of the clavicle as well as the 
metacromion. 

I n  the Dasyproctidae it rose from the atlas in the specimen of 
D. cristata which I dissected ; in the specimen dissected by Mivart 
and Murie it rose from the basioccipital '. I n  Cczlogens it rises 
from the basioccipital and is very large. 

I n  the Caviidae it rises from the basioccipital in C. oobuya, 
Ceredoit rupestris, and Doliehotis. 

I n  all the Sciuromorpha it rises from the atlas and is inserted 
into the metacromion, never seeming to reach the clavicle. In  

In  Pteromys the sterno-hyoid is inserted by a thin tendon. 
Omo-hyoid.-The omo-hyoid may be present or not. 

fig. 10.) 

Journal of Anatomy, vol. xxii. p. 126. 
a Dobson, P. 2.8. 1884, p. 234. 

Mivart, P. 2. S. 1882, p. 271. 
P. Z. 8. 1868, p. 3S3. 
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Castor it is entirely covered by the trapezius, and is inserted 
into the upper border of the acromial process and the outer part 
of the spine of the scapula. 

The above observations show that the levator clavicula is a 
muscle of very little use for classificatory purposes among the 
Hystricomorpha; in this group it seems to vary even in different. 
individuals of the same species ; it is possible that it is in process 
of shifting its attachment horn the basioccipital to the front of the 
atlas. The number of observations, however, are not sufficient 
for generalization. 

Rectus Capitis Anticus Major and Minor.-The rectus capitis 
anticus major rises in the Hystricomorpha from the transverse 
processes of two or three cervical vertebra below the atlas, and is 
inserted into the basioccipital bone in front and internal to  the 
scalenus anticus ; except in the Caviida it is difficult to separate 
from the longus colli. I n  the Sciuromorpha the muscle usually 
rises from a greater number of transverse processes. The rectus 
capitis anticus minor and lateralis have the human attachments ; 
the latter is large and closely connected to the superior oblique. 

Lonyus CoZ2i.-The longus colli closely resembles the same muscle 
in Man; it consists of two oblique and one straight part. The 
posterior oblique part rises from the bodies of the anterior three 
or four thoracic vertebra, and is inserted into the transverse pro- 
cesses of the posterior cervical vertebra. The anterior oblique 
portion runs froni the insertion of the last part to the longus colli 
tubercle on the ventral arch of the atlas. The straight part runs 
from ‘the bodies of the anterior thoracic vertebra to those of the 
anterior cervical. I n  Castor it extends a long way into the thorax. 

Scalenus Anticus.-As there is a good deal of ditficulty in identi- 
fying the scalene muscles of Rodents with the three scalenes of 
human anatomy, I have given the name of scalenus anticus only to 
a, muscle inserted iuto the first rib between the subclavian artery 
and vein. This muscle when present rises by a tendon from the 
basioccipital in front and internal to the levator clavicula ; in 
Codogenys it also derives a few fibres from one or two cervical 
transverse processes. I t  is absent in the Hystricida (Hystria, 
Sphingurus) and in all the Sciuromorpha, but present in the other 
animals examined. 

Scalenus dledius and Postincs.-These two muscles are most 
conveniently described together, as it is often impossible to s,&s 
where one ends and the other begins. 

In Aulacodus, which is a. good type of the arrangement in the 
Octodontida, one muscle, which I take to represent the scalenus 
medius, rises from the transverse processes of the first four cervical 
vertebra and is inserted into the sides of the 4th and 5th ribs 
between the serrations of the serratw magnus. Another muscle, 
probably the scalenus posticus, rises from the posterior three 
cervical transverse processes and is inserted into the first and 
second ribs. 

I n  Chinchilla the arrangement is almost identical. 
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In HysttGx and Sphingurus only one muscle can be made out ; it 
rises from all the cervical transverse processes and is inserted into 
the anterior four ribs. 
In Lagostomus, Ago&, and Cdogenys the muscle rises from all 

the cervical transverse processes ; the fibres from the anterior three 
or four are attached to the outer surfaces of the ribs from tbe 
second to the fifth and interdigitate with the serratus magnus ; in 
Layostomus the sixth rib is reached. The fibres from the posterior 
transverse processes are attached to the first rib behind the sub- 
clavian artery. 
In the Caviids the fibres which are attached to the side of the 

chest come from the 3rd and 4th cervical transverse processes, 
and are inserted into the 3rd and 4th ribs. The slip to the first 
rib comes from all the cervical transverse processes. 

Muscles of the Anterior Extremity. 
me Pectoral Musc.les.-As the pectoralis major and minor are 

not always distinct muscles, I have followed Owen's example in his 
description of Capromys I, and have divided the whole pectoral 
mass into four diferent parts, which are usually easy to make out. 
These four parts have generally t,he following attachments :- 

(a)  The most superficial part, rising from the anterior portion 
of the sternum and sometimes the sternal end of the clavicle, 
is inserted fairly low down on the humerus, often crossing 
obliquely the fibres of the next part, which is on II deeper 
plane. 

Th i s  portion rises from the greater part of the sternum 
posterior to the last and is inserted into the pectoral ridge 
of the humerus. 

The abdominal portion rises from the linea alba; being 
closely connected to and embraced by the panniculus 
carnosus, its fibres pass deep to f l ,  and are usually inserted 
into the top of the pectoral ridge and the upper extremity 
of the humerus. 

The deep portion, which perhaps corresponds to the pect,or- 
alis minor of human anatomy, rises from the cartilages of 
some of the true ribs, close to their junction with the 
sternum. The fibres run upwards and outwards t o  the 
outer part of the clavicle, coracoid, or shoulder-capsule. 

In the Octodontids a and p are almost if not completely fused. 
y goes to the lesser tuberosity of the humerus. 13 rises from the 
cartilages of 3rd to 6th ribs and is inserted into the outer part of 
the clavicle and coracoid process. This arrangement applies to 
Myopotamus, Aulacodus, and Cupromys pilorides ; it also agrees 
with Dobson's description of the muscle in Capromys melanurus '. 

P. 2;. S. 1832, p. 74. 
= P. e s. 1584, p. 234. 
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In Octodon, a and /3 rise respectively from the anterior and posterior 
halves of the sternum and are not so closely united. 

I n  the Hystricidae a forms a separate band which runs obliquely 
across the rest of the muscle to be inserted quite at  the lower 
half of the humerus, some fibres passing to the fascia of the fore- 
arm. 7 and 8 are inserted with f i  ; so that this family is remarkable 
for having the insertion of the pectoral almost entirely into the 
humerus (Hystrix, Sphinprus, Erethizon dorsatus'). 

The Chinchillidae resemble the Octodontidae in having a and /3 
fused. 6 in the Chinchilla is inserted into the outer part of the 
clavicle, but in the Viscacha it is inserted into the coracoid process 
and first rib external to the origin of the subclavius. 

I n  the Dasyproctida a is a distinct oblique slip as in the 
Hystricidae. y is inserted into the upper extremity of the 
humerus. 6 in Dasyprocta goes to the outer part of the clavicle 
blending with the sternoscapular. I n  CceZogenys this part was 
not seen. This description differs from that of Mivart and 
iUurie a in classing part of their pectoralis as deltoid. I find that 
the portion in question is supplied by the circumflex nerve and 
not by the anterior thoracic ; as the circumflex also supplies the 
deltoid it is probable that the slip belongs to that muscle instead 
of to the pectoralis. 

In  the Caviids there are no special fibres rising from the costal 
cartilages (Cavia cobaya, Ceredon rupestris). 

I n  the Sciuromorpha a has the usual origin and is inserted about 
the middle of the humerus. f i  rises from the whole of the sternum 
and runs almost horizontally to the whole of the pectoral ridge. 
y joins 6 at its insertion. 6 rises from the 2nd, 3rd, and 4th 
cartilages in Scizlrus and Pteromys j from 2nd, 3rd, 4th, 5th, and 
6th in Arctomys and Spermophilus. The insertion is into the 
shoulder-capsule and the coracoid process. 

Stenao-scapzclar~~.-This muscle consists of two parts which 
display a good deal of variety in different members of the group. 
The internal part or subclavius rises from the first rib at  its 
junction with the sternum and is inserted into the posterior 
surface of the outer third of the clavicle. The outer part or 
scapulo-clavicularis, when it is present, rises from the clavicle close 
to the insertion of the subclavius, with which it is usually more or 
less continuous, and is inserted into the spine and vertebral border 
of the scapula, covering the supraspinatus as a broad thin sheet. 
In the Dipodids the scapulo-clavicularis is absent but the sub- 

clavius is well marked (D.  mqyptizcs, D. hirtipes, AZectaqa indica). 
I n  the Octodontidae the two parts of the muscle communicate 

very slightly if at  all in Octodon, Myopotamus, Capromys pilorides 
and C. melamurus ', but in Aulacorlus many fibres are continuous. 

In  the Hystricidae the two parts me contiuuous in Hystrix, but 
quite separate in Xpl&gurus. 

(See Deltoid.) 

l P. Z. 8. 1882, p. 281. 
P. Z. Y. 1866, p. 383. 

a Dobson, P. Z. 8. 1884, p. 234. 
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I n  the Chinchillids the muscles are largely attached to the 
clavicle. 

I n  the Dasyproctidae the scapulo-clavicularis is especially well 
developed, being considerab1.y larger 'than the supraspiuatus. 

I n  the Caviidae the small clavicle is between the two muscles in 
&via cobayu, having both attached to it ; but in Ceredon rupestris 
the subclavius was fouiid to send a few fibres into the clavicle and 
a few into the scapulo-clavicularis, but its insertion was chiefly 
into the anterior border of the acroinial process. The Bcapulo- 
c~nvicularis rose chiefly from the clavicle, 

In  the Sciuromorpha t>he subclavius had the usual human attach- 
ments, but the scapulo-clavicularis was absent in all the animals 
examined. 

I t  is interesting to  notice that the Dipodids, so far as t,tlis 
muscle is concerned, differ from all the rest of the Hystrico- 
morplia. 

The nerve-eupply of both parts of this muscle is from a branch 
from the upper part of the outer cord of the plexus, corresponding 
to the human nerve to the subclavius. 

1. Deltoid (clavicular). 
2. ,, (acromial). 
3. ,, (spinous). 
4.. Levator clav. (cut). 

Fig. 2. 

6. Trapezius (cut). 
6. Subclavius. 
7. Clavicle. 
8. Acromion and metacrornion. 

_--- .- 
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comes from the spine of the scapula and fascia over the infra- 
spinatus. Mivart and Murie, in their description of the myology 
of the Agouti l, prefer to describe the clavicular portion as part of 
the pectoralis, but I have been able to satisfy myself that its nerve- 
supply is derived from the circumflex and not the anterior thoracic. 
The insertion of the deltoid is into the pectoral ridge close to that 
of the pectoralis. The clavicular fibres are often prolonged to the 
elbow and in all cases are inserted lowest, while the part from the 
apine is inserted deep to the acromial slip. 

I n  the Dasyproctidae the clavicular portion is continued down 
almost to the external condyle. 

In Sciurus and Pteronays the clavicular and acromial fibres are 
closely united owing to the development of the clavicle. S'hin- 
gurus has the same arrangement. 

Jn Arctomys and Spennophilus the clavicular part divides into a 
superficial and deep portion ; the latter has the usual insertion, but 
the former is continued down to the coronoid process of the ulna. 
In Castor, owing to the great development of the muscle, the 
intervals between the three parts are slight. The other animals 
examined present nothing remarkable in this muscle. 

Supraspinatus, Infmspinatus, and Xubscapu1aris.-These muscles 
have the human attachments and, except in their comparative 
size, do not vary at all. 

Teres Major.-This muscle rises from the posterior quarter 
(more or less) of the axillary border of the scapula, and is inserted 
either into the tendon of the latissimus dorsi or into the humerus 
close to the insertion of that muscle. 

I n  the Dipodide the insertion is posterior to that of the latis- 
simus dorsi as in Man (D. @gyptius, D. hirtapes, Alectuya inndicrc). 

I n  the Octodontida it is inserted into the front of the tendon 
of latissimus dorsi (Aulacodus, Myopotumus, Octodon, Capyonzys 
pilorides and C. melcwmrus)2. 

I n  Lagostomis among the Chinchillida, owing to the great 
size of the infraspinatus, the muscle only rises from about 6 t h  of 
the axillary border of the scapula and from the surface of the infra- 
spinatus and subscapularis, which overlap the bone. The insertion 
is into the rudimentary bicipital groove somewhat above the 
latissimus dorsi tendon, with which it is closely connected. 
Chinchilla has very much the same arrangement, but the muscle 
rises from more of the axillary border. 

In  the Hystiicida the lower border of the muscle is wrapped 
round by the latissimus dorsi close to the insertion (vide latissimus 
dorsi) (H-gstrix, Xphingurus). 

I n  the Dasyproctidae it was inserted nearer the shoulder than 
the latissimus dorsi in my specimen of Dasyprocta, but according 
t o  Mivart and Murie the two muscles are inserted together. In 
Ccdogenys it is inserted with, and in front of, the latissimus dorsi. 

P, 21.8. 1866, p. 383. 
Dobson, P. 8. S. 1884, p. 234. 
P; 8. S. 1866, p. 385. 
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I n  the Caviids the arrangement is the same as in Ca'logen,,?is 
(C. cohaya, Ceredon rupestris). 

Teres Minor.-The teres minor rises from the humeral third to 
half of the axillary border of the scapula, m d  is inserted just 
below the insertion of the infraspinatus. It is sometimes a 
perfectly distinct muscle, but in most cases is so closely united 
to the infraspinatus that, were it not for its being supplied by the 
circumflex nerve, i t  would be most convenient,ly described with 
that muscle. The teres minor was seen most distinctly in 
Layostomus, in which animal a fibrous band was found running 
from t h e  metacromial process to the origin of the long head of 
the triceps, covering the infraspinatus and teres minor near 
their insertions. 
In the Sciuromorpha t,he miiscle is specially indistinct. 
Biceps Cuhiti.-The biceps always rises by a strong tendon from 

the margin of the glenoid cavity at  the base of the coracoid process ; 
it may or may not have 6 second head rising from the tip of that 
process, or from the surface of the coraco-brachialis. I t s  insertion 
is into the radius, ulna, or both bones just below the sigmoid 
cavity, occasionally, however, it is prolonged fart,her down the  
bones. The semilunar fascia from the inner side of its tendon 
to the fascia of the forearm is very indistinct, but by careful 
dissection a few fibres may be traced. 

I n  the Dipodids there is only one head, and the insertion is 
almost entirqly into the ulna (Dipus cqyptitw, Alectap indim). 

I n  the Octodontids there are two beads ; the insertion is into 
both radius and ulna (Myopotamus, Aulacodus, Capron%ys, Octodon). 

In the Hystricidte there is only one head in Hystrix, but two 
jn Sphinyurus and Erethimn dorsatm l ;  i t  is inserted largely into 
t,he radius in the Tree-Porcupines, but chiefly into the ulna in 
Hystrix. 

I n  the Chinchillids there are two heads ; the insertion is into 
the coronoid process of t'he ulna and the oblique line of the radius 
(Chinchilla, Lagostomus). I n  the Viscacha I dissected there were 
three heads to t,he biceps on the left side, the extra one rising 
from the front of t'he great t,uberosit,y of the hnmerus. 

I n  the Dasyproctida there is only one head, and t,he insertion 
is entirely into the ulna (Dasyprocta, Codogenys). 

In the Caviide the arrangement is the same as that in the 
Dasyproctidte (Cuzlia cohaya, Ceredon mpestris, Dolichotis ". I n  
the Sciuromorpha, Sciwus, Pterom ys, Arctonz ys, and Xerus have 
the muscle rising chiefly by the glenoid or long head, but also by 
some fibres from t'he front of the coraco-brachialis (representing 
ti short head). The insertion is almost entirely into the tubercle 
of the radius so as to act as a supinator. Spermophilus differs 
in the absence of the short head. Castor has only one head and 
the insertion is entirely into the ulna. 

Coraco-brachia1is.-The three parts of this muscle described by 
Mivart, P. Z. 8. 1882. p. 271. 
Beddard, P. Z. S. 1891, p. 236. 

18% 
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Wood l are well illustrated in the Rodents, though all three parts 
are seldom present together. They all rise from the tip of the 
coracoid process-the first part (rotator humeri) being inserted 
into the surgical neck of the humerus above the insertion of the 
latissimiis dorsi tendon, the second part into the middle of the 
shaft of tEe humerus, while the third part runs down to the 
internal condyle. The musculo-cutaneous nerve always passes 
between the first and second parts when these are present. 

I n  the Dipodidae the first and third heads are present in D. mgyp- 
tius and D. hirtipes, but in ALctaga apparently the second only. 

In the Octodontidlo only the second head is present (Aubcodus, 
Octodon, Capromys pilorides and melnnurus ', Myopotamus). 

I n  the Hystricida only the second part is present in Bys t~ iz ,  
while in Sphingurus, Erethizon clorsatus and E. epizanthus the 
second and third heads are found. The third head in Sphinyurus 
differed from the same part in the other animals I dissected in 
having the median nerve separating it from the rest of the muscle. 

I n  the Chinchillida only the second head is present in Chinchilla. 
I n  Lagostomus the niuscle was entirely absent on both sides, but 
possibly this specimen was abnormal. 

I n  the Dasyproctida the h s t  and second parts are present 
(Dnsyprocta, CadogenZys). 

In the Caviida only the second head is found (Cavia cobayn, 
Ceredon rupestris, Dolichotis '). 

I n  the Sciuromorpha the rotator humeri is always present. I n  
Sciurus, Pteromys, Xerus, and Spermopl~ilz~s all three parts are 
found, but the second and third are blended. I n  Arctomys the 
first and second are present, while in Castor apparently the first 
and third are found. The lower part in this animal is inserted by 
a narrow cendou just above the inner condyle. 

Brachialis Anticus.-This muscle generally consists of an external 
and an internal part. The external rises from the back of the neck 
of the humerus and winds round to  the front, lying just external to 
the pectoral ridge, which, when it is well marked as in Aulacodus, has 
a broad shallow groove for it to lie in. The internal head, when 
it is present, is mueh smaller and rises from the anterior border 
of the humerus below the pectoral ridge. The two parts are 
inserted into the ulna just below the lesser sigmoid cavity, B 

snraller slip being often sent to below and behind the tubercle of 
the radius. The muscle is supplied by the inusculo-cutaneous 
and musculo-spiral nerves, but I was unable to satisfy myself that 
each head had a different nerve-supply. 

I n  the Octodontidae both heads are present. 
I n  the Hystricids, Bystrix has both heads, while Sphiragurus 

only has the external. 

Journ. Anat. vol. i. p. 46. 
a Dobson, P. Z. S. 1884, p. 234. 

Mivart, P. Z. S. 1882, p. 271. 
Windle, Journ. Anat. vol. xxii. p. 116. 
Beddard, P. 2. S. 1891, p. 236. 
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I n  the Chinchillids, Chinchilla has one head, Lagostomus two. 
I n  the Dasyproctids both heads are found in Dayprocta and 

Cmlo.qenys, althongh the inner head in the latter is very small 
and blended with the outer. 

I n  the Caviidze only the outer head is found in Ceredon and 
Cavicc cobaya, but in Dolichotis, according to Beddard ', both parts 
are present. 

I n  the Sciuromorpha both heads appear to be present, but they 
are so closely blended as to be indistinguishable (Seiurus. Ptoromys, 
Xerus, Spermophilus, Castor). I n  Arctomys, however, no trace 
of the inner head was seen. 

Triceps and Anconeus.-The triceps consists of the usual three 
heads. The external head has a small origin from the back OF t h e  
neck of the humerus just above that of the brachialis anticus. 
The middle or long head rises from a large part of the humeral 
end of the axillarg border of the scapula. The inner head rises 
from the greater part of the posterior surface of the humerus and 
is continuous with the anconeus. The insertion is into the 
posterior part oE the upper surface of the olecranon, the internal 
head usuaIly being inserted separately in front of the other two ; 
the anconeus is attached to the outer side of the process. 

The triceps showed little variation in the  different animals 
examined j in the Beaver it is well developed and attached to both 
sides of the olecranon as well as to the top ;  the anconeus is 
especially well marked and rises from the enorinoucl exterm1 
supracondylar ridge, it is inseparable from the inner head of 
the triceps. 

EpitroohZeo-anconeus.-In all the Rodents examined a small 
round fleshy muecle rises from the internal condyle of the humerus 
and is inserted into the inner side of the olecranon process, 
cot.eriog the ulnar nerve. In Castor it is specially well developed. 

P)vottator R~dii Teres.-This muscle rises from the internal 
condyle of the humerus ; it never has a deep head from the ulna, 
and the median nerve always lies deep to it. It is inserted into 
the convexity of the radius, usually about the middle. I n  Sciurus 
aud Pteromys, which possess a supracondylar foramen, the muscle 
rises from the arch of bone forming it. 

I n  Aiclacoclzca, Hystrix, Eretlzizon clorsatus ', Arctomys, and 
Xerus the muscle is inserted near the distal end of the radius. 
I n  all the other animals examined its insertion, as above stated, 
was into the middle. 

I n  the Agouti I did not see the continuation of this muscle to 
the carpus described by Mivart and & h i e  '. 

Flexor Carpi h!ndinlis.-This muscle presented the usual 
human attachments and relations in all the animals examined. 

Palmaris Lonp.s.-The palmaris longus rises fyom the internal 
condyle, and is inserted into the ulnar cartilaginous disk which 

P.2 S. 1891, p. 236. 
P. 2. P. 1886,p. 271. 
P. Z. S. 1866. p. 383 
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seems to be developed in the palmar fascia. I n  Octodon and 
Xyopota?nus it rises only from tbe inner side of the olecranon 
process, while in Castor it comes from both the olecranon and 
internal condyle. 

I n  Caslogenys and Xerus the muscle was formed bg some of 
the internal and superficial fibres of the flexor sublimis digitorum : 
this arrangement corresponds to what Mivart and Murie found 
in Dasyprocta, though in the specimen of this animal which I 
dissected the muscle was absent. I n  ii+/opotumus the insertion 
was into the radial and ulnar palmar cartilages. The muscle was 
not seen in Chinchilla or Sciurus. In SpermophiEus the tendon 
was broad and fascia-like in its whole length. Apparently this 
muscle is liable to great individual variation in  Rodents as in Man. 

Flexor Sublimis Di@torum.-This muscle rises from the internal 
condyle in couimon with part of the flexor profundus ; it divides 
into slips for the middle phalanges of the 2 1 4  3rd, 4th, and 
usually the 5th digits, which slips are perforated for the passage 
of the profundus tendons. Just before the perforation there 
is usually a strong fibrous loop, which passes under the profundus 
tendon and comes into contact with the sesamoid bones in front 
of the metacarpo-phalangeal joints ; this is very well marked in 
Cmlogenys. 

In  the Octodontids and Dasyproctids there are only three 
tendons for the 2nd, 31x1, and 4th digits. This is also the case 
in  Castor. Mivart and Murie' found a d ip  to the 5th digit in 
the Agouti on one side but not oh the other. I n  Ccdopnys I 
met with a more interesting arrangement still; in i t  the tendinous 
loop representing the perforated portion of the tendon was present 
in the 5th digit on one side, but was entirely unconnected with 
the 0exor sublimis, which sent no slip to  this digit. 

Possibly the explanation of these facts may be that the 
Dasyproctids show a stage in the gradual suppression of the slip 
to the 5th digit, a process which is complete in the Octodontide. 
In  Castor the muscle has an extra origin from the olecranon. 

Flexor Carpi Ulna&.-This muscle usually rises, as in Man, 
from the inner side of the olecranon process, from the internal 
condyle, and, by aponeurosis, from the upper part of the posterior 
border of the ulna. I n  
the Octodontids and Dasyproctids the coudylar origin is wanting, 
as it is also in Castor and Spermophilus. 

Flexor Profunclw Diyitoi*um.-This muscle, which includes both 
flexor profundus digitorum and flexor longus pollicis of human 
anatomy, rises usually by four  heads; two of these come from 
the internal condyle, one from the flexor surface of the ulna, 
and the last from the flexor surface of the radius. The muscle 
usually divides into four tendons for the outer digits, and often 
gives off a small tendon at  right angles to the rest for the pollex. 
The tendons perforate the flexor sublimis and are inserted into the 
terminal phalanges of the digits. 

It is inserted into the pisiform bone. 

P. 2. S. 1866, p. 383. 
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I n  the Octoclontidae there are always four tendons to the d@t.E 
and one to the thumb. 

I n  the Hytitricids no slip is sent to the thumb in Hystrix and 
Xphinprics, but Mivart describes the muscle as dividing into five 
tendons in Erethizon clorsatus I. 

There are also four lumbricales. 

Fig. 3. 

Left fore foot of Sphingurus prehemsiliis (superficial dissection). 

There were three lumbricales in Hystrirc and Erethizon', four in 
8phinjurzcs. 

The Chinchillidre have no slip to the thumb and four lumbricales. 
I n  the Dasyproctidse there is no slip to the thumb and three 
lumbricales. 

I n  the Sciuromorpha there are four tendons in Sciu1"us, Pteromys, 
and Arctomys, but Xerus and Castor have five. 

The number of the lumbricales in Rodents seems liable to 
individual variation, as a rule the one on the ulnar side is larger 
than the rest and rises from the front of the flexor profundus 
before it divides. 

Pronator Quadratus.-This muscle is usually well marked, 

P. 8. s. 1882, p. 271. 

I n  the Caviidse the arrangement is the same. 
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although, as a general rule, pronation is only allowed through 
about one-eighth of a circle. The extent of the muscle varies from 
one-third to the whole of the interosseous space, being much more 
extensive in the Hystricomorpha than in tLe Sciuromorpha. 

I n  Aulacodm and Daqprocta it is attached to the whole length 
of the contiguous margins of the radius and ulna. 

I n  CoeZogenys to the lower three-quarters. I n  Layostomus to 
the lower two-thirds. 

I n  Hptr ir ,  Spl~iqurus, Myopotamus, Octodon, and Cerecloit to 
the lower half. 

I n  Castor to the middle third. In  the other Sciuromorpha to 
the lower third. 

Supinator Longus.-This muscle is present in the Dipodidse, 
some of the Hystricids, and the Sciuromorpha except Castor. 

I n  the Dipodidse, as in all the animals in which the muscle was 
found, the origin is from the external supracondylar ridge ; the 
insertion, however, instead of being normal, is into the base of the 
metacarpal bone of the pollex (D. qyptius, D. hirtipes, AZectaga 
indica). 

In  the Hystricida it is absent in Hystrix crktata and Sphin- 
gurus, but present in Erethizon dorsatus and, in a rudimentary. 
condition, in E. epircanthus j its attachments are normal. I n  the 
Sciuromorpha the muscle is well marked and the attachments 
norrnal j as above mentioned, it is absent in L'asfor. 

Extensor Cirrpi Radialis Loxyiot. and Brevior.-These muscles 
are always present, and only diBer from the same muscles in Man 
in that they are attached to the middle of the shafts of the 
metacarpal bones instead of near the bases. The two miiscles are 
aliout the same size except in Nyopotamus, in which the brevis is 
much the larger and rises from i~ more extensive origin than 
its neighbour. 

Extensor Communk Digitorurn.-This muscle rises from the 
external condyle, and is inserted into the middle and distal 
phalnnges of the 2nd, 3rd, 4th, and 5th digits. On each side of 
the slip t o  the terminal phalanx there is a strong elastic band 
running from the head of the middle to the base of the distal 
phalanx ; this serves to keep the terminal joint of the digit in a 
state of constant extension. The four divisions to the fingers are 
connected by vincula, which in Myopotamus are broad aud 
membranous. 

I n  Dagprocta the muscle rises from the upper two-thirds of 
the posterior surface of the shaft of the ulna as well as from the 
external condyle ; it divides into three slips, of which the middle 
goes to the 2nd, 3rd, and 4th digits, the radial one joins the 
tendon of the middle part to the index, while the ulnar slip goes 
to the 3rd and 5th digits. This practically corresponds to what 
Mivart and Murie found '. 

* Mivart, P. 2.8. 1682, p, 271. 
a Wiiidle, Jouru. Anat. sol. xxii. p. 126. 

P. Z. S. 1866, p. 383. 
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In Cauia cohaya there are two slips, the radial goes to the 
index and middle, tthe ulnar to middle, ring, and little fingers. 

In  Pteromys and Arctomys the radial slip goes to all the fingers, 
while the ulnar only goes to the middle and ring. 

Fig. 4. 

Left fore foot of Castor canademis (extensor tendons). 

Extensor M,inimi Digiti.-The extensor minimi digiti rises from 
the external condyle in common with the extensor communis 
digitorum, and is usually inserted into the tendons of that muscle 
on the dorsum of the 4th and 5th digits. Its tendons are also 
usaally connected to the ulnar sesamoid bones on the palmar 
surface of t,he metacarpo-phalangeal joints. I n  the following 
animals the insertion differed from the above description :- 

sphingurus and Sciurus to 3 4  4th, and 5th digits ; Chinchilla, 
Pteromys, and Castor to 5th only. I n  Adacodus the muscle 
was completely fused with the extensor commnnis. From the 
diEerence in the nnmber of tendons in animals otherwise closely 
allied I should suspect this muscle of being liable to a good deal 
of individual variation. 
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Extevuor Carpi U1naris.-This muscle possessed the same 
attachments as in Man with the exception of Sphirzyurus, in which 
the insertion had worked round to the palmar surface of the 
base of the fiEth metacarpal bone. 

Supinator Brevis.-This muscle rises from the external condyle, 
and is inserted into the upper third of the extensor surface of the 
radius, wrapping round that bone very little. It only consists of 
one layer, which lies entirely superficial to the posterior inter- 
osseous nerve. 

Extensor Ossis Metacarpi Po1licis.-This muscle, which is 
generally well developed, rises from the extensor surfaces of the 
radius and ulna, or of the ulna alone, and from the interosseoris 
membrane ; its insertion is into the base of tbe first metacarpal 
bone and sometimes into the trapezium. I n  Hystrix the insertion 
is into the metacitrpal bone and trapezium. I n  Cavia cobaya the 
insertion is into the trapezium, but in Mivart and Murie's case it 
also sent a slip to the base of the second metacarpal'. I n  thb 
Sciuromorpha except Castor it rises from the ulna only. In  Castor 
the muscle was double: the first part rose froni the radius and 
was inserted into the first metacarpal, while the second rose 
from the radius and ulna and was inserted into the radial sesamoid 
boce of the palm. 

Extensor Primi lnternodii Pol1icis.-This muscle was absent in 
all the animals examinsd. Meckel suggests that it may be incor- 
porated with the extensor ossis metacarpi. 

Extensor Stcundi lnternodii Pollick-This muscle was only 
found in Hystrix and Castor ; in the former it arose from the ulna 
below the extensor ossis metacarpi, and was inserted by a thin 
tendon into the terminal phalanx of the first digit. In  Castor it 
rises from the upper part of the dorsal surface of the ulna in 
common with the extensor indicis j it is inserted into the thumb 
as in Hystrix, but sends a slip to the common tendon on the 
dorsum of the index. 

Extensor Indieis.-The extensor indicis rises from the dorsal 
snrface of the ulna about its middle, and joins the tendon of the 
extensor communis digitorum on the dorsum of the index. In 
Hystrix a small slip was noticed, which ran down to lose itself on 
the dorsum of the fourth metacarpal bone. In  Castor the muscle is 
blended with the extensor primi internodii as above stated. 

Palmark Brewis.-This muscle is usually well marked and is 
attached to the pisiforin bone and skin on the inner side of the 
palm ; from this it runs transversely across to the radial side, being 
interrupted by the palmar cartilage or cartilages to  which it is 
attached. I n  the Dipodida, in which a transverse bar of bone 
runs across the palm, it is very slightly marked. 

describes it as sending a slip 
to act as the flexor perforatus of the little finger ; this slip is what 
I describe, after Mivart and Murie, as flexor brevis manus. 

I n  Cupromys melanurus Dobson 

P. Z .  S. 1866, p. 383. 
* P. 8. S. 1884, p. 334. 
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I n  Cdoyenys the muscle is interrupted by three palmar 
cartilages. 

Fig. 5. 

4 
Right fore foot of Cdogenys paca. 

FZexor Brevis Manus.-This muscle rises from the palmar ossicle 
on the radial side of the palm, and runs obliquely across to form 
the flexor perforatus for the  fifth digit, usually joining the small 
flexor sublimis slip to  that digit. It is supplied by the ulnar nerve. 

Muscles of the Thumb.-Owing to the slight development of the 
thumb these muscles are difficult to define accurately. The 
abductor pollicis is the most definite; it always rises from the 
radial part of the palmar cartilage, and is inserted into the base of 
the proximal phalanx of the thumb. I n  the Dipodidse and Caviidae 
this and the other thumb-muscles are practically absent. 

When the flexor brevis is present it rises either from the semi- 
lunar cartilage over the bases of the metacarpals (as in Cdoyenys) or 
from the palmar cartilage (Capromys according to Dobson '). 

The opponens consists of a very few fibres ; it is found in most 
of the Sciurornorpha except Castor j its attachments are from the 
above-mentioned semilunar cartilage to  the metacarpal bone. 

The adductor is best marked in the Octodontide (Octodon, 
Xyopotamw, and Cupromys ') ; in Myopotctmus it is quite distinct, 

P. 2. S. 1884, p. 234. 
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and runs from the base of the third metacarpal to the proximal 
phalanx of the thumb. 

Fig. 6. 

Left fore foot of Ceredo?a rupestris. 

Muscles of t7he Little Finger.-Two muscles in most cases rise 
from the pisiform and run to the inner sesamoid bone on the 
palmar surface of the head of the metacarpal bone, and so to 
the base of the proximal phalanx; both of these I regard as 
abductor minimi digiti. The flexor brevis minimi digiti is repre- 
sented by the ulnar slip of the interosseous layer of muscles going 
to the same place as the last. The opponens minimi digiti I have 
never seen. The adductor minimi digibi is sometimes present, 
running from the centre of the semilunar cartilage, superficial 
to the interossei, to the outer sesamoid bone of the little finger ; 
it is present in Myopotamus, Hystrix, Ccdogenys, and Xerus. (See 
fig. 7.) 

Aclcluctor Inclick-Rises by the side of the adductor minimi 
digiti, and is attached to the d n a r  sesarnoid bone of the index. In  
flysh-ix a muscle rises from its insertion, and runs across the 
metacarpal bones to the insertion of the adductor minimi digiti 
in a semilunar cuwe, with the concavity towards the tips of the 
fingers. (See fig. 8, p. 273.) 
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Fig. 7. 

Right fore foot of Coelogenys paca (deep dissection). 

Fig. 8. 

A D O .  

Right fore foot of Hystrix cristata (deep dissection). 
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Inierossei-There are eight interossei, which all lie in the same 
plane, rising from the semilunar cartilage and being inserted into 
the eight sesamoid bones in front of the four metacarpo-phalangeal 
joints. The most ulnar of these has already been described as the 
flexor brevis minimi digiti. I n  Castor only six of these are present. 

Musclro of Trzmk. 
Paw&mlus Carnosus. -The panniculus is well marked in 

Rodents, and consists in many places of two or more layers of 
fibres running in different directions. The superficial pannicnlus 
in the neck rises from some of the face-muscles, more especially 
the orbicularis oris, and runs back along the side of the neck to be 
attached t o  the spine of the scapula ; it probably corresponds to the 
human platysma. I n  Spermophilus, in which the cheek-pouches 
are present, part of this muscle is specially developed, and runs 
from the end of the pouch to the metacromial process. On the 
ventral surface of the neck the fibres decussate across the middle 
line, and run backwards and outwards over the pectoral region; 
as B rule, these decimating fibres are more or less scattered, but 
in Oetodon they are very well marked, rising from a small origin a 
little to the side of the symphysis menti, and spreading out in a 
fan-shaped manner to cover the opposite side of the neck. Deep 
to these fibres lies the sterno-facialis, which is attached to the 
anterior part of the sternum and runs forwards to spread out over 
the masseter, covering the sterno-mastoid in its course ; it is very 
well marked in all the Octodontidze. 

Fig. 9- 

CP 
rrm 

OCCP PAUWCULUS 

Panniculus of Octodon. 

$ Y b  st SIC. 

Panniculus of Octodon. 

The pennicnlus is not well marked on the dorsum of the neck, 
but over the trunk it is found as a thick mass ; over the shoulders 
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the fibres of this converge to be attached to the acromion and spine 
for a variable extent, as well as to the fascia of the outer side of 
the arm and the pectoral ridge of the humerus. In the Caviidse 
these fibres to the arm are specially well developed, and in Ceredon 
aome of them extend as far 8,s the internal condyle. 

The abdominal panniculus divides about the lateral line of the 
body into a snperficial and a deep layer, which, as they approach 
the ventral region, embrace the pectoral, the superficial fibres 
passing over the muscle to be lost on its surface, the deep being 
attached to the cartilages of some of the true ribs close to t'he 
sternum and deep to the pectoral'. Posteriorly the panniculus 

Fig. 10. 

Panniculus of Hydrix cristata. 

ends in a fairly well-defined margin over the gluteal muscles ; the 
fibres of this part running round to the front and inner side of the 
thigh to terminate in the fascia there. I have never seen any 
attachment to the femur. Over the inguinal region there are 
several planes of fibres ; some of these unite in the middle line 
under the ventral surface of the penis, forming a eling to keep that 
organ close to the body ; this arrangement is well seen in Calogenys. 
The ventral and lateral parts of the panniculus of the body are 
supplied by the great internal anterior thoracic nerve, which runs 
back from the internal chord of the brachial plexus : the cervical 
part is supplied by the superficial cervical and facial nerves. 

Latissimus Dorsi.-The latissimus dorsi rises from a large number 
of the posterior thoracic spinous processes, the posterior three or 

See autbor'B contribution to Proc. Anat. Soc., printed in the Journal of 
Anatomy, xxvi. p. x (1892). 
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four ribs, and the lumbar aponeurosis. It is inserted by a flat 
tendon into the upper part of the anterior surface of the humerus 
internal to the pectoral ridge. Its relation to the teree major has 
already been noticed under the head of that muscle. Very often 
home of the fibres of the muscle are continued across the axilla to 
blend with the pectoralis major. The dorso-epitrochlearis is 
always present, occasionally blending with the fascia over the 
triceps, but more often being well marked and inserted into the 
olecranon process. In  the Hystricida and in Castor the tendon of 
the muscle is inserted in front, behind, and below the teres niajor 
in such a manner that a section of it wouldappear liEe the letter J. 
In  Caprohys and Castor a number of fibres were seen passing in 
front of the axillary vessels to the pectoral. The dorso-epitroch- 
lemis is, perhaps, least well seen in Lagostomus and Dasyprocta, 
best in Sphingurus. 

Trapezius.-The trapezius may or may not be divided into an 
anterios and posterior portion, separated by a fascia1 interval. Its 
origin is from the occipital curved line, ligamentum nuchre, and the 
thoracic spines, except the last three or four. It is inserted into 
the spine and acromial process of the scapula, and often into the 
clavicle. 

I n  the Dipodids the muscle is divided into two distinct parts, 
the anterior of which is the larger, and goes to the acromion and 
the greater part of the spine : the posterior is only attached to the 
root of the spine (D.  ctyyptius, D. hirtipes, Alectaga indica). 

I n  the Octodontids the two parts of the muscle may be made 
out, but they are practically continuous : the insertion is continued 
on to the outer part of the clavicle (OctodoiL, Aulacodus, Ccp-omys). 

I n  Bystrirt? the muscle is single and does not reach the clavicle. 
Among the Chinchillida, C'hinehiZEa has an extended cranial 

origin from the surface of the bulla, while in both it and Lago- 
stomus some of the fibres pass over the clavicle to blend with the 
deltoid. 

In the Dasyproctidae the muscle is divided into two parts, some 
of the cranial fibres being prolonged down on the outer side of the 
humerus for some distance (Bmyprocta, Cmlogenys). 

In  the Caviids the miiscle is divided into two distinct parts and 
does not reach the clavicle (C. cobaya, Cereclon vupestris, Dolichotis 
patngonicn I). 

I n  the Sciuromorpha the muscle has one continuous origin : in 
Sc.iurus and Pteronays it is not attached to the clavicle, while in 
Castor it just reaches the outer end of that bone. In  Arcfomys, 
Spermophilus, and Xerus the inner part of the muscle is separated 
from the rest by the levntor claviculse, and lies over the cleido- 
mastoid, making that muscle appear double : in Arctornys this slip 
is shifted so far inwards that it becomes attached to the front of 
the sternum. 

Rhomboideu8.-The rhomboideus capitis major and minor rise 
by one continuous origin from the superior curved line of the 

Beddnrd, P. Z. 5. 1891, p. 236. 
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occiput, from the ligamentum nuchse, and from tbe anterior three 
or four dorsal spines and supraspinous ligaments ; the insertion is 
into the whole length of the vertebral border of the scapula, the 
occipital fibres also going to the fascia over the inner part of the 
supraspinatus. 

Sciurus and Pteromys differ in having a slight separation between 
the occipital and cervical portions, but this is not seen in Xerus 
and Xyerntophilus. 

Serratus Magnus and Levator Anguli Scapu1ce.-These two 
muscles are in the same plane and usually have a continuous 
origin, so that it is difficult to define their line of demarcation. 
They rise from the transverse processes of several cervical vertebrie, 
and from the sides of 7 to 9 of the anterior ribs by flesha digita- 
tions. The insertion is into the vertebral border of the scapula. 
In  the following animals a separate slip rising from the atlas was 
found :-Myopotamus, X'hingurus, Layostomus, Sciurus, Pteromys, 
and Arctomys. 

The exact number of vertebra and ribs from which these muscles 
arise in various Rodents are as follows :- 

D i p ~  @gyptius .......... 1-7 C. V. 
Capromys pilorides ...... 2-7 ,, 

,, melanurus' .... 3-7 ,, 
Aulacodus . . . . . . . . . . . . .  2-7 ,, 
Myopotamus ...... 1st & 3-7 ,, 
Octoclon ................ 5-7 ,, 
Hystr ix . .  .............. 4-7 ,, 
Sphinprus ............ 1-7 ,, 
Chinchilla .............. 2-7 ,, 
Lagostomus ............ 1-7 ,, 
Dusyprocta cristata ...... 2-7 ,, 
Cdogenys .............. 1-7 ,, 
Cnvia cobaya.. .......... 1-7 ,, 
Cereclon ................ 2-7 ,, 
sc.iurus .......... 1st & 3-7 ,, 
Ptaromys .............. 1-7 ,, 
Xerus.. . . . . . . . . . . . . . . . .  4-7 ,, 
Arctomys marmodta . . 1st & 3-7 ,, 
Castor canademis ........ 2-7 ,, 

Serratus Posticus.-This muscle varies very much in different 
genera and apparently in different individuals. Auhcodu,s seems 
t o  show most satisfactorily it,s full development. I n  this animal 
the anterior part of the muscle rises from the ligamentum nuchB 
and spines of t8he anterior dorsal vertebrae to  be inserted into the 
ribs from about the 4th to the 12th, the direction of its fibres 
being backwards and outwards. The posterior part rises from the 
spines of the posterior dorsal and lumbar vertebra by means of the 
lumbar fascia, and runs forwards and outwards to the posterior 

' Dobson, P. 2;. S. 1884, p. 234. 
PROU. ZOOL. S0C.-1894, NO. XIX. 19 
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ribs from abont the 9th to the last : there are thus two distinct 
layers of fibres running in opposite directions in the dorsal region. 
The variations that are met w i t h  consist of more or less complete 
suppression of these parts. In  Dnsyproctn and Cavia cohaya, for 
example, the posterior part is wanting and the anterior well 
developed, so that in the former there is a continuous layer of 
muscle, the fibres of which run in the same direction, stretching 
from the 4th to the 13th rib. 

I n  Sphinyurus, on the other hand, each part is equally diminished, 
so that there is a space between them resembling the arrangement 
in Man. 

In  the Dipodidae the muscle is almost entirely represented by 
fascia. 

Among the other animals examined Ceredon and Pteromp 
resembled Aulacodus, while Cdogenys, Arctomys, and Xerus had 
the arrangement found in Dasyprocta. Octodon resembled Sphilz- 
yurus, but was remarkable for having the posterior part of the 
muscle better developed than the anterior. 

It is 
continued forwards by tkie accessorius, the limits of which are 
indistinguishable. This is succeeded by the cervicalis ascendens, 
which is attached to the transverse processes of the posterior three 
cervical vertebra, except in Dasyprocta and Cmlogenys, wbore it 
only goes to the last two. 

Lonyissimus Domi.-This muscle, as well as the semispinalis and 
mnltifidus, has the usual arrangement : their exact attachments 
vary with the number of vertebrzc. 

Traizswersalis Capitis and Col1i.-When both these muscles are 
present they are continuous. The latter is attached to the 
transverse processes, except sometimes the first and often the last 
one or two. The transversalis capitis or trachelo-mastoid is 
attached to the base of the paroccipital process, except in Castor, 
where it goes to the base of the mastoid process. It is present in 
all the Sciuromorpha, as well as in the Octodontidae, Hystricids, 
and Dasyproctidae. In the Caviidze it is present in Ceredon, but 
absent in Cavia cobayn. I n  the remaining families the muscle was 
not examined. 

Splenius Capitis et Co1li.-The splenius capitis is always 
present, and has the human attachments and relations. 

The splenius colli was found in the Dasyproctidre, where it was 
inserted into the anterior three transverse processes in Dctsyproctu 
and into the transverse process of the atlas only in Cdoyenys. 

A small slip representing this muscle was found in Myopotamus, 
but in no other animal was it seen. 

Compbxus.-This muscle has the usual attachments. It shows 
signs of being divided longitudinally into two parts ; of these the 
outer is inserted by tendon and the inner by flesh. In some of 
the Hystricomorpba a slight tendinous intersection was seen in the 
inner part, reminding one of the biventer of Man; but this 
arrangement was not seen in the Sciuromorpha, except in Castor, 

Sacro-lumba1is.-This muscle has the usual attachments. 



1894.1 MYOLOGY OF RODNNTB. 279 

in which, moreover, the inner and outer halves of the muscle were 
very distinct. 

Intercostnls and Triangularh Sterni.-These muscles have notbing 
remarkable in their attachments : the latter usually rises from the 
posterior 4 or 5 pieces of the sternum. 

Tuil-Muscle. 
The following muscles can be identified :-Extensor caudse, 

externus and internus ; Abductor caudae, externus and internus ; 
Flexor caudae, externus, internus, and profundus. 

With the following exceptions these muscles correspond to 
Meckel’s general description of the tail-muscles of mammals :- 
The abductor cauds internus rises from one transverse process 
and arches over to the next but one, passing dorsal to the inter- 
mediate transverse process. 

The abductor caudae externus in Myopotamus does not rise from 
the tuber ischii, its usual origin, but from the pelvic fascia by the 
side of the lower part of the rectum. 

In  Sphingurus the ischial origin of this muscle is very well 
marked, as are also all the tail-muscles. I n  the flexor cauds 
internus the most internal of the superficial tendons are inserted 
first, the deeper tendons coming to the surface round the outer 
side of these. In the flexor caudae externus the most external 
tendons are first inserted, and the deeper ones reach the surface 
round the inner side of these. 

In Castor a series of fleshy bellies rose from the articulations of 
the chevron bones to the caudal vertebra; these soon became 
tendinous and Tan backwards and outwards to  be lost in the fat  
over the transverse process of the next vertebra but one. Each 
tendon was perforated by the one behind it. 

Obliquus Externus Abclominis *.-This muscle rises by fleshy 
digitations from a large number of the posterior ribs, generally 
about two-thirds of the total number, as well as from the lumbar 
aponeurosis. The fibres pass downwards and backwards to be 
inserted into the crest of the ilium, from which they pass across 
as Poupart’s ligament to the anterior part of the body of the pubes. 
The next fibres are eeparated from these by a large triangular gap, 
the external abdominal ring, and are inserted into the anterior 
part of the body of the pubes. The fibres anterior to these pass 
ventral to the rectus to reach the linea alba. In  the anterior part 
of the abdomen the fibres blend with those of the rectus, and in 
some capes are continued forwards with tbat muscle to the first 
rib. The intercolumnar fibres over the ring are well marked and 
form a pouch for the testes. There is very little aponeurosis near 
the linea alba, the most tendinous part being a t  Poupart’s 
ligament, 

a Owing to the fact that many ofpthe animals I dissected had been eviscerated 
before they came to me, my observations on the abdominal musoles are not 60 
complete as I could have wished. 

Trait6 gKnKral d’bnatomie corn arbe, p. 175. 

19+ 
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In Lagostomus, Hystrix, and Xphingurus the muscle, on careful 
dissection, was found not to be continued forwards to the first rib 
with the rectus. In Arctomys it went not only to the first rib, 
but also to the junctions of the 2nd, 3rd, and 4th with the 
sternum. 

Internal Oblique and Transversalis.-These muscles are closely 
blended, requiring careful examination to make out their separate 
attachments. 

The internal oblique rises from the lumbar fascia, the crest of 
the ilium, and a large part of Poupart’s ligament. The fibres run 
forwards and inwards to a few of the posterior ribs and to the 
linea alba. A t  the abdominal ring a muscular pouch representing 
the cremaster supports the testis. There is usually more aponeu- 
rosis ventrally than in the external oblique. The transversalis 
rises from the inner surfaces of a large number of the posterior 
ribs, from the lumbar fascia, from tbe iliac crest, and from the 
outer part of Poupart’s ligament, and is inserted into the linea 
alba, passing deep to the rectus in its whole extent. 

In Aulacoclus, Octodon, Dusyprocia, Cavia cobaya, and Xeiurus 
the muscles are practically inseparable, but in Dasyprocta a white 
line was noticed running downwards and backwards from the 
cartilage of the last false rib to the outer edge of the rectus, which 
appeared to mark the place where the internal oblique became 
aponeurotic. I n  Lagostomus the internal oblique becomes apo- 
neurotic near the edge of the rectus, forming a linea semilunaris. 
It passes superficial to the rectus, while the transversalis remains 
fleshy and passes deep to it. 

I n  Hystrix, Sphingurus, Calogenys, and Arctomys the muscles 
are more separable, and the internal oblique rises from the outer 
three-quarters of Poupart’s ligament as well as its other origins, 
and is inserted into the posterior ribs-into three in Hystgx, five 
in Sphingurus, and six in Calogtnys. 

Rectus Abdminis.-The rectus arises by one bead from the 
ventral surface of the symphysis pubis and runs forwards between 
the internal oblique and transversalis, with which it is closely 
blended, to the ventral surface of the first rib near its junction 
with the sternum; it is also inserted into the succeeding four or 
five costal cartilages a t  their sternal ends by small slips. It has 
already been noticed tbat the external oblique is usually continued 
forwards with it. I n  Sphinprus it only reaches as far forwards as 
the second rib, The lineae transversae are very feebly marked; 
tbe.y are ueually five or six in number, but in Arctomys only three 
could be made out. 

The Octodontidae are remarkable for having a well-marked 
decussation of the two recti close to their origin; this has been 
pointed out by Owen’ and Dobson’ in Capromya fournieri 
and C. melanurus, m well as by Martin in Myopotavms3 and 
Octodon 4. 

1 P. 8. 6.1832, p. 68. ’ P. 2. 9.1884, p. 234. 
a P. 8. S. 1835, p. 176. 
P. 0. 9. 1836, p. 72. 
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Owen describes the left rectus in Capromys fournzieri as passing 
through a slit in the right, the right being therefore both super- 
ficial and deep to the left; this is practically what I found in 
Octodon, the only difference being that each rectus rose by two 
heads, the two belonging to the left muscle passing together between 
the two belonging to the right. In Myopotamus, according to 
Martin, thefour heads alternate, one of the left being most super- 
ficial. 

Mivart and Murie describe a well-marked decussation in the 
Agouti ; this I did not see j indeed, in none of the animals examined 
was there any decussation approaching in distinctness that found 
in the Octodontida. 

Psoas Purvus.-The psoas parvus varies very much in develop- 
ment among the Hystricomorpha; it rises from the sides of the 
bodies of a variable number of lumbar vertebrz, and is inserted 
into the ilio-pectineal eminence on the brim of the pelvis. 
In the Dipodida the muscle is large and rifles from all the 

lumbar vertebra except the last one or two (D. mgyptius, D. 
hirtipes). 

Among the Octodontida it is small and rises from the anterior 
3 or 4 vertebm, and from the crura of the diaphragm in Aulacodus, 
Myopotnmus, and Capromys. 

In  the Hystricida it has the same arrangement (Hystris, 
Sphingums). 

In  the Chinchillida the muscle is large, and rises from all or 
nenrly all the lumbar vertebra (Chinchilla, Lagostomus). 

I n  the Dasyproctidae it is small, and rises from two or three of 
the central lumbar vertebra 

In the Caviida it is very small and apparently often absent. I n  
one specimen of Cereclon it was absent, while in another it rose 
from the 4th and 5th vertebrae. In  two specimens of Cauia 
cobaya it  was present, iu one it was absent. 

In  the Sciuromorpha it is always present and well marked; it 
usually rises from the anterior four or five lumbar vertebra. 

Psocis Magnus.-This muscle shows much less variation than 
that of the psoas parvus. It rises from the sides of the bodies and 
ventral surfaces of the transverse processes of all the lumbar 
vertebra, and occasionally from the first sacral. The muscle is 
usually more or less distinctly divided into an inner and outer 
part by some of the branches of the lumbar plexus, this division 
being specially well seen in Xperrnophilus. It has the usual 
insertion as in Man. 

~iaczcs.-The iliacus rises from the iliac surface of the ilium ; it 
soon joins the psoas, with which it is inserted. Nothing charac- 
teristic was noticed about it in the different animals examined. 

Quadratus Lumborum.-This muscle rises from the sides of the 
bodies of the posterior dorsal vertebra, uaually the last six, and 
from the tips of the transverse processes of the lumbar vertebra ; 
i t  is inserted by a narrow tendon into the ventral surface of the 

The rectus in Aulacodus was not noticed. 

I n  Octodon it was absent. 

P. 8. S. 1866, p. 383. 
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ilium just external to the synchondrosis. Its arrangement is very 
constant. 

Muscles of Posterior Extremity. 

Glutem Maximus, Tensor Faxice Femorb, and Sartorius.-These 
three muscles in  Rodents are so closely united that they form 
practically one sheet, which rises from the aoterior extremity or 
crest of the ilium, and from the  fascia over the gluteus medius by 
which they are connected to the spinous processes of the posterior 
lumbar, sacral, and anterior caudal vertebrae. Occasionally it also 
rises from the outer part of Poupart’s ligament and the inferior 
border of the ilium. The fibres which rise most anteriorly cross 
the front of the thigh obliquely, and are inserted into the fascia 
above aud to the inner side of the patella ; these fibres correspond 
to the sartorius. The fibres rising behind these run down the outer 
side of the thigh and are inserted into the fascia, there forming the 
tensor fascia femoris. The rest of the muscle, or the gluteus 
maximus proper, is inserted partly into the fascia of the outer side 
of the thigh, and partly into the femur, sometimes quite high 
up, at others near its lower end. The nerve supply of these three 
muscles is the superior gluteal. 

I n  the Dipodidae few, if any, fibres were noticed going to the 
femur ( D i p s  cegyptizcs). 

I n  the Octodontida the sartorius is well developed, reaching to 
the patella, while the bony insertion of the gluteus maximus is 
into the posterior surface of the femur at  the junction of the middle 
and lower thirds (Myoptamzcs, Cupromys, Pilorides, Aulacodus). 

I n  the Hystricidae the arrangenient is the same, except in 
Sphingurus, in which the insertion of the gluteus maximus is into 
the middle of the femur (Hystrix cristata, Syhingurus, Erethizon 
clorsatus ’). 

I n  the ChinchillidB and Dasyproctida the arrangement is the 
same (ChinchiZEa, Lagostomus, Dasyprocta cristata, Ccelogenys). 

I n  the C a 6 d s  the gluteus maximus has the same bony attach- 
ment as in sphingurus (&via cobaya, Ceredon rupestris). 

Among the Sciuromorpha the sartorius rises from the outer 
part of Poupart’s ligament and runs to the inner side of the knee, 
where it blends with the gracilis in Sciurzcs, Spermophilus, and 
Pteramys oral. The gluteue maximus is inserted by two slips, one 
into the thiid trochanter, the other into the lower part of the 
femur. It also has, of course, the usual fascia1 insertion. 

I n  Xerwr the arrangement is the same, except that the gluteus 
maximus has its bony insertion into the junction of the upper and 
middle thirds of the femur. 

I n  Arctomys marmotta this muscle is inserted into the third 
trochanter and fascia. 

I n  Castor canadensis no sartorial portion was seen, the gluteus 
maximus being inserted into a ridge halfway down the femur. 

P. Z. 8. 1882, p. 271. 
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Gluteus Hedius.-The gluteus medius rises from the fascia over 
the posterior part of the erector spinre, and its continuation into 
the tail-muscles, f rou the crest of the ilium and the inferior 
border of that bone for some distance. It is usually a very large 
muscle. It is inserted into the outer side of the great trochanter 
by a number of tendinous slips placed close together. 

This description applies to all the animals dissected, except the 
Octodontids, in which there is no origin from the ilium (Myopo- 
famiks, Capromys, Aulacodus). 

Gluteus Minimus.-This muscle rises from the external surface of 
the ilium, below the great sciatic notch, and is inserted into the top 
and front of the great trochanter. I t  is usually small and very 
difficult to clearly separate from the gluteus medius, scansorius, 
and pyriformis. I n  Aulacodus i t  is a large muscle folded on 
itself, rising from the fascia over the tail-muscles as far forwards 
as the crest of the ilium, then from the outer side of the ilium as 
far back as the acetabulum; it thus springs from a horseshoe- 
shaped origin above, below, and in front of the sacro-sciatic notch, 
which it encloses in the concavity of the horseshoe. Caproniys 
presents a somewhat similar arrangement, but in the other animals 
examined there was no variation of any importance from the 
normal. 

Scansorius.-The scansorius may be present as a distinct muscle, 
or may be so blended with the gluteus mininius as $0 make it 
impossibIe to distinguish it. When it is distinct it rises from the 
inferior border of the ilium, and is inserted into the anterior 
surface of the great trochanter. 

In  the Dipodidre it is present as a distinct muscle (Dipus 

In the Octodontids it is probably represented by the inferior 
portion of the gluteus rriinimus ; in Myopotamus it  is more distinct 
than in Capromys or Aulacodus. 

I n  the Hystricids nothing was seen of it in Nystrix or Sphin- 
gurus ; in Erethizon dorsntus it  is absent according to Mivart ’, but 
in E. epixanthus it is well marked according to Windle ’. 

I n  the Chinchillidae I made it out in Viscaclia, but failed to in 
Chinchilla. 

I n  the Dasyproctids it is present both in Dasyprocta and 
Cadogenys, but is much more distinct in the former. 

I n  the Caviids it is present, and is inserted into a tubercle on 
the outer side of the great trochanter at  its junction with the 
shaft (Cavia cobaya, Ceredon rupestris). 

It was absent in all the Sciuromorpha examined (Sciurus, 
Pteromys, Xerus, Spermophilus, Arctomys, Castor). 

Pyrifomis.-The pyriformis rises from the ventral surface of 
the sacrum close to the sciatic notch, through which its fibres pass, 
and from the outer surface of the ilium in front of the notch ; by 
the latter part of its origin it is often fused with the gluteus 
minimus. 

Cegyptius). 

It is inserted into the top of the great trochanter. 
’ P. 2. S. 1882, p. 271. a Journ. Anat. vol. xxii. p. 126. 
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The intra-pelvic portion seems often to be wanting, in which case 
it is very difficult to define the muscle, 

In the Dipodidae it is continuous with the gluteus minimus 
(Dipus ctgyptius). 

Among the Octodontidae it is found between the two layers of 
the folded gluteus minimus in Aulacodus and Capromys j in Myo- 
potnw~us and Octodon it is normal. 

In  the Hystricidae it wm not seen in Hystrix, but was present 
in Sphingurus. 

I n  the Chinchillidze it was not seen in Chinchilla, but was made 
out with some difficulty in Piscacha. 

I n  the Dasyproctidae it is large and well marked, partly over- 
lapping the gluteus medius (Dnsyproota, Celogenys). 

I n  the Caviidae it rises from the sacrum, but is continuous with 
the posterior border of the gluteus minimus (Cavia cohaya, Ceredom 
rupestris). 

I n  all the Sciuromorpha examined it was present and normal, 
except in Castor, where it was not seen. 

Obturator Internus and Ceme1li.-These muscles usually have 
the same origin as in Man, but they are inserted into the digital 
(trochanteric) fossa of the femur. The gemelli are large, especially 
the anterior one. 

When the obturator internus is cut through a number of 
tendons are seen on its deep surface converging to the digital 
fossa j this is well shown in Celogenys. I n  Castor canadensis the 
origin of the obturator internus and gemellus posterior was taken 
up by the great tail-muscles, so that the anterior gemellus was the 
only part of this group present. 

Obturator Externus.--In all the Rodents dissected, this muscle 
had the usual human attachments. I t s  insertion into the digital 
fossa is deep to that of the obturator internus. 

Quadratus Fernoris.-The quadratus femoris rises from the outer 
side of the tuber ischii, and is inserted into the back of the femur 
midway between the great and small trochanters. I n  the Hystri- 
comorpha it is usually inserted by a narrow tendon, but in 
SpAingurus and the Sciusomorpha the insertion is fleshy and the 
muscle quadrilateral. 

Biceps Fernoris.-The biceps rises from the spines of the anterior 
caudal vertebra and the fascia over the tail-muscles; also by a 
deep head from the tuber ischii. These two parts, as a rule, unite 
and are inserted into the outer side of the patella, and the fascia 
of the leg from the knee almost, if not quite, to the ankle. 

This arrangement obtains in all the Rodents dissected, with the 
following exceptions :-In Sphinprus the two parts remain 
distinct, the superficial or caudal portion being inserted into the 
outer side of the patella and ligamentum patellae, while the deep 
portion from the tuber ischii is joined by a slip from the posterior 
sacral vertebrae and is inserted into the fascia of the leg continuing 
the plane of insertion of the former part. 

P. 2. 8. 1882, p. 271. 
In Erethizon dorsatus 

\ 
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and E. epixanthus' the same arrangement is found. This 
corresponds to the arrangement that Mivart and Murk  have 
described in the Agouti, but presents a clearer illustration of it 
than is found in that animal. 

I n  Sciurus and Pteromys the superficial head is small, and instead 
of rising from the caudal vertebrs comes from the deep surface of 
the gluteus maximus. Xerus, Xpermophilus, Arctomys, and Castor 
as well as all the other rodents have the typical arrangement. In 
Myopotamus a strong tendon runs to the head of the fibula. 

Semitendinosus.-The semitendinosus rises by two heads, the 
most superficial of which springs from the sacral and anterior 
caudal spines and slightly from the Iumbar fascia. The deep head 
rises from the tuber ischii deep to the biceps. These two parts 
unite in the upper part of the thigh, and are inserted into the 
cnemial crest of the tibia and the fascia of the leg below this. 

This arrangement applies t o  all the animals dissected, except 
the HystricidEe and Pteromys. 

In the Hystricidse the muscle rises only from the sacral and 
caudal wines, but in Bystrix cristata and Erethizon clorsntus a 
small slip is given to reinforce the biceps froin this. I n  Sphin- 
gurus no slip goes to the biceps. I n  Pterornys the muscle rose 
from the tuber ischii; but I am inclined to regard this as an 
individual variation, becnuse all the other Sciuromorpha, including 
Sciurus, have both heads. 

Semimembranosus.-This muscle consists of two parts, which are 
somet,imes distinct, at others blended. The main part of the 
muscle rises from the tuberosity and adjacent part of the ramus of 
the ischiurn, and is inserted by a rounded tendon into the internal 
tuberosity of the tibia. 

The second portion is often included in the description of the 
adductors, with which it is frequently closely blended; its imertion 
is always into just above the internal condyle of the femur where, 
in Man, the adductor tubercle is situated ; this insertion is separated 
from that of the adjacent adductors by the femoral artery. The 
origin of this part of the muscle is not constant-sometimes i t  rises 
separately from the sides of the caudal vertebrs, sometimes from 
the tuberosity of the ischiurn in common with the other head of 
the muscle, and sometimes from the ramus of the ischiurn, as part 
of the adjacent adductor magnus. Whatever its origin it is always 
supplied by the great sciatic nerve and never by the obturator 
which supplies the adductors. 

I n  the Dipodids the muscle rises from the tuberosity of the 
iclchhm, and is inserted into the lower part of the back of the 
femur and the internal tuberosity of the tibia; the oblique 
condylar slip is separate and also rises from the tuber (Dipw 

I n  the Octodontids the origin is from the tuber and ramus of 

It is supplied by the great sciatic nerve. 

cegyptius) . 

Journ. Anat. 1888, p 126. 
P. Z .  S. 1866, p. 383. 

3 P. Z. i3. 1882, p. 271. 
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the ischium ; the iusertion is norm$, but an expansion is continued 
forwards deep to the internal lateral ligament of the knee. 

The oblique slip in Myopotamus and Octodon rises from the 
tuber ischii, but in Aulacodus it comes from the sacral vertebrae 
as in Hystrix (Aulacodzcs, Capromys melanurus I ,  dlyopotamtcs, 
Octodon). 

In  the Hystricidae the arrangement is not cowtant : Bystr ix  and 
Erethiton entirely resemble Aulacodus in the origin of the two parts, 
but in Sphinyurus the second slip rises from the tuber ischii with 
the rest of the muscle instead of from the sacral vertebrae j it soon 
becomes distinct to run to the internal condyle. 

Among the Chinchillidae, Lagostomt~~ has the same arrangement 
as Hystrix and Aulacodzcs, but Chinchilla resembles Xphinywus. 

I n  the Dasyproctidae the two parts of the muscle rise together 
from the tuber and ramus apd only separate towards the lower 
part of the thigh (Dcwyprocta, Calogenys). 

Iu the Sciuromorpha the condylar portion of the muscle is sepa- 
rate from the rest and closely connected to the adductor mass, 
with which it will for convenience be described ; it is, however, still 
supplied by the great sciatic nerve (Sciurus, Pteromys, Xerus, Spr-  
mophilus, Arctomys, Castor). 

It will be seen that the Rodents illustrate the changes by which 
part of the semimembranosus becomes part of the adductor magnus. 

I n  Calogcnys, for example, the slip going to the condyle of the 
femur is part of the semimembranosus : in Sphingurus it rises with 
that muscle but soon separates from it ; in Hystrix it is a perfectly 
distinct muscle, having a different origin to the semimernbranosus 
or adductors, while in Sciurus it is intimately blended with the 
adductors, though still preserving its original nerve supply. It is 
remarkable, too, that, except for its constant arrangement in the 
Sciuromorpha, it seems to be of very little classificatory value. 

The most anterior 
portion, which has sometimes been dewribed as the sartorius, rises 
from the ilio-pectineal l ine and from the anterior part of the 
ventral surface of the symphysis pubis ; it is inserted into the inner 
border of the patella and ligamentum patellae. The posterior 
gracilis usually rises from the posterior part of the ventral surface 
of the symphysis and from the subpubic arch ; its insertion is into 
the cnemial crest of the tibia and the fascia of the leg, which makes 
i t  a powerful internal rotator of the tibiae. The two muscles are 
always supplied by the obturator nerve. 

Sometimes the gracilis is a single muscle, but it then usually shows 
signs of a separation. 

The general rule seems to be that the Hystricomorpha have two 
graciles and the Sciuromorpha one. The two exceptions that I 
have met with are Aulacodus, in which the muscle is single, and 
Castor, in which it is double. 

Peetineus.-The pectineus rises from the ilio-pectineal eminence 
and line under cover of the anterior gracilis, and is inserted into 

P. Z. S. 1884, p. 234. 

Gracilk-The gracilis is very often double. 
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the upper third to half of the linea aspera of the femur. The 
only exceptions to this that I have met with are the Caviids, in 
which the muscle rises by a tendon from the ilio-pectineal emiliehce 
only (Cavia cobaycr, Ceredon riipestris), and Castor, in which it is 
very strongly developed and is inserted into the whole length of 
the shaft of the femur. 

Qzradriceps Externor Cruris.-The four muscles composing the 
quadriceps have the same origin and insertion that they have 
in  Mae, and are practically the same in all the Hystricomorpha 
and Sciurmorpha. The rectus rises by two heads, which are some- 
times quite distinct, but at  others so short as to be almost indis- 
tinguishable. They are perhaps most distinct in the Hystricidae, 
least so in the Sciurida. The crureus rises from the whole of 
the anterior surface of the femur by a series of about 30 fleshy 
arches. The two vasti cbu usually be separated easily from the 
crureus ; as a rule the vastus externus is the larger. 

Adduetors.-It is extremely difficult in dissecting n Rodent to 
say which part of the adductor mass corresponds to the adductor 
longus, brevis, or maguus of human anatomy. 

In  Dipus czyyptius the adductor longus rises from the front of 
the pubes under cover of the gracilis and runs to the inner side of 
the patella. The adductor magnus and brevis come from the whole 
subpubic arch and are inserted into the upper two-thirds of the 
back of the femur. A good deal of the adductor mass, however, in 
this animal seems to be blended with the semimembranosus. 

I n  the Octodontidae and Chinchillidze the adductors longus 
and brevis seem to be fused, although in AuJacoclecs and Ootodon a 
division was readily made out. These coalesced muscles rise from 
the inner part of the pectineal line and ventral surface of the 
symphy sis, and are inserted into the upper half of the linea aspera. 

I n  the Hystricida, as Meckel' observes, the three parts of the 
muscle can be seen j this is especially the case in Sphinyumcs, but it 
is doubtful whether the three parts correspond morphologically with 
the three adductors in Man. 

Among the Dasyproctidae, Dcqprocta has very much the same 
arrangement as the Chinchillids, but i n  Ccelogenys paw. the adductor 
brevis has a distinct insertion by a ribbon-like tendon into the 
upper part of the liuea aspera. 

It will be noticed that nothing has been said here about fibres 
passing to just above the internal condyle ; these have already been 
described with the semimembranosus. 

Among the Sciuromorpha the adductor mass is much more broken 
UP. 
, In Sciums, which serves as a good type, there are five portions 

inclusive of the slip already described with the semimembranosus. 
The following is the arrangement in Xciurus :-(l) Most anterior 

ortion from the ilio-pectineal line to the middle of the posterior 
Korder of the femur ; this part is distinct from the pectineus. 
CL) A slip from the posterior part of the pubic symphysis to above 

Trait6 g6n6ral d'dnatoniie compar6e, vol. vi. p. 378. 
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the internal condyle. (3) A slip rising behind this by a very thin 
tendon from the same origin and running to the middle third of 
the posterior border of the femur. These three probably represent 
the adductors loqgus and brevis. (4) A slip from the tuber ischii 
running obliquely across the leg to above the internad condyle and 
also to the posterior surface of the femur above it. This is supplied 
by the great sciatic nerve instead of the obturator, and is the second 
part of the semimembranosus joined to the adductors. (5) A 
massive muscular slip from the outer side of the tuber ischii to 
the upper part of the shaft of the femur. I n  Spernbophilus, Xerus, 
Arctomys, and Castor the arrangement is essentially the same, but. 
in Pteromys an extra deep slip WBS observed running behind the 
obturator nerve to the upper part of the femur, while the portion 
described as No. 4 in Sciurus had a much more extensive attach- 
ment up thefemur. Meckel describes five heads in Arctomys. In 
Castor, although the arrangement is identical with that of Sciurus, 
the muscle is very massive and the separate parts much less easy 
to identify. 

Tibialis Antincs.-This muscle usually rises from the upper part 
of the outer surface of the tibia, and is inserted into the internal 
cuneiform and first metatarsal by two slips. In those cases in 
which the halux is absent or rudimentary the tendon does not 
divide into two at its insertion. 

I n  Dipus oegyptius its insertion is into the inner side of the base 
of the great metatarsal bone. 

Among the Octodontidae, Hyopotamus and Caprornys have a 
double insertion, Aulacodus and Octodon a single one. I n  the 
Hystricids it has a double insertion (Hystrix, fj"phinprus, Eretibizon.). 
Meckel' says that in Hystrix it is blended with the extensor pro- 
prius hallucis ; but this I did not find. I n  the Chinchillida it not 
only rises from the tibia but from the tendon of origin of the ex- 
tensor longus digitorum (Chinchilla, Lagostomus). 

I n  the Dasyproctidae it rises from the front of the external 
condyle of the femur by a tendon which is anterior to  that of the 
extensor longus digitorum, as well as by fleshy fibres from the upper 
part of the tibis ; it is inserted by a single tendon, which in Dasy- 
procta goes to the base of the internal (2nd) metacarpal, and in 
Cdogenys to the internal cuneiform. I n  the Caviids it has the same 
origin as in the Chinchillidze, and is inserted into the rudimentary 
fused internal cuneiform and first metatarsal, which is found under 
the base of the internal (2nd) metatarsal. 

Mivart and Murie' found a femoral origin, as in the Dasyproctidae, 
i n  some of the Guinea-pigs they dissected. Beddard describes 
the same arrangement in Dolichotis patayonica. 

I n  three Guinea-pigs I have not found a femoral origin once, and 
the specimen of Ceredon rupestris I dissected did not show it. I 
also did not see it in D. patagonicn. Further observation is needed 

Op. eit. p. 410. 
* P. 2. S. 1866, p. 383. 
3 P. 2. S. 1891, p. 236. 
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to show how far a femoral origin of this muscle is characteristic of 
the Caviida. 

In the Sciuromorpha the muscle is specially well developed and 
encroaches on to the head of the fibula. There is no femoral head 
except in Cmtor, but here it is not nearly as well developed as in 
the Dasyproctidae and does not rise as in them by a definite tendon 
(Xciurus, Pteromys, Xerus, Xpermophilus, Arctomys, Castor). 

Estensor Longus Digitorurn.-This muscle in all cases rises by a 
tendon from the front of the external condyle just outside. the 
patellar surface on that bone. This is its only origin, except in 
Xphingurw and Dipus, where a few accessory fibres rise horn the 
outer tuberosity of the tibia. The muscle passes down and becomes 
tendinous in the lower part of the leg, being bound down by two 
well-marked annular ligaments, the lower of which is attached to 
the calcaneum and forms a distinct sling. 

The tendon divides for the four outer toes, when these are pre- 
sent, being inserted into the middle and terminal phalanges. When 
there are only three toes the middle one sometimes has a double 
tendon, as in Lagostomus and Cavia cobaya. The tendons are 
united by vincula, which in Myopotamzcs spread out in the web 
between the toes ; they are strongly marked in Castor. 

Extensor Proprius HaZZucis.-This small muscle rises from the 
middle or lower third of the front of the fibula and is inserted into 
the terminal phalanx of the hallux, when that toe is present. I n  
&pus cegyptius it is absent. I n  the Octodontida it either unites 
with or sends a slip to the extensor longus digitorum tendon to the 
second toe (Aulacodus, Octodon, Myopotamus). In the Hystricidse 
it rises from the lower part of the shaft of the fibula. 

I n  the Chinchillida it is absent (Chinchilla, Lagostonzzcs). 
I n  the Dasyproctida it is a large muscle and rises from the 

upper three-quarters of the fibula; in Cmlogenys it is inserted as 
in the Octodontids ; while in Dasyprocta, in which the hallux is 
wanting, it goes entirely to the second toe, joining the long extensor 
tepdon there. 

I n  the Caviids it is present and runs to the second (internal) 
toe ; it is bound down to the inner side of the base of the innermost 
metatarsal by a short fibrous tunnel (Ceredon rupestris, Cavia 
cobaya, Bolichotis patagonica '). 

Among the Sciuromorpha it rises from the middle of the fibula 
and is inserted only into the hallax in Xciurus, Spemnophdus, Xerus, 
and Arctomys. I n  Pteromys it springs from the lower third of the 
bone and sends a small slip to the second toe. In Castor it rises 
from a strong oblique fibrous band which runs from the head of 
the fibula to the lower end of the tibia, so that the muscle has no 
bony origin; i t  rises opposite the middle of the fibula, and is 
inserted into the first two toes. 

Estensor Brevis Digitorurn.-This muscle rises from the upper 
and anterior part of the calcaneum, and runs to join the tendons of 

I Beddard, P. Z. S. 1891, p. 236. 
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tbe extensor longus on the dorsum of the toes. It is present in 
all the Sciuromorpha and Hystricomorpha except Dipws. In no 
case was it seen to give a tendon to the hallux, but tendons to the 
second aud third toes were always met with. In CaZogenys, Arcto- 
mys, and Erethizon dorsatus ’ it sends a small slip to the fourth toe, 
but it does not follow that when the four outer toes are well de- 
veloped a tendon goes to each ; for in Octodon, in which all the five 
toes are present, the muscle only sends slips to the second and 
third. 

Peroneus Longus.-The peroneus longus showed very little vari- 
ation in the Rodents examined. It rises from the head and the 
upper part of the outer surface of the shaft of the fibula, also in 
many cases by a few fibres from the external lateral ligament of the 
knee. I ts  tendon passes through a groove on the outer side of the 
external malleolus, grooves the cuboid, and is inserted into the 
base of the first metatarsal bone, or, when that is absent, into the 
second. I n  one specimen of Hystrix I failed to  find it, but it was 
present in another which I looked at. 

Peroneus Brevk-The peroneus brevis rises either from the upper 
or middle portions of the outer surface of the fibula. I ts  exact 
origin is very variable and is not constant for animals of the same 
group. It passes behind the external malleolus and is inserted 
into the base of the fifth metatarsal bone. 

I n  Dipus agyptizcs it is absent. 
In the Octodontidze, Hystricidze, and Chinchillidse it is present. 
In the Dasyproctidze it is absent in Dasyprocta, but present in 

Ccdogoganys. 
I n  the Caviidse it is present in Cavia cobaya and Ceredon, but 

absent in DoEchoth ’. I n  the two former it is inserted into a nodule 
of bone (rudimentary fifth metatarsal?) under the base of the 
fourth metatarsal. I n  one specimen of Guinea-pig I found it 
dividing into two parts ; the anterior, which was the smaller, had 
the usual insertion, while the posterior was attached to the 
anterior and upper part of the external surface of the calcaneum. 
Beddard describes a somewhat similar arrangement in the peroneus 
quarti digiti of Dolichotis ’. 

The muscle is present and normal in all the Sciuromorpha. 
Peroneus &unrti Digi&-This muscle arises from the lower part 

of the outer surface of the fibula below the origin of the peroneus 
quinti, when that muscle is present. When the p. quinti is absent 
the p. quarti riaes from the upper part of the outer surface of the 
fibula. The insertion is into the extensor tendon on the dorsum 
of the fourth toe. 

In  Dipus cegyptius it is present and rises from just below the 
p. longus. In the Octodontidse it rises from the lower part of 
the fibula (Octodon, Myopotamus, Capromys, Adacodus). 

In the Hystricida it is present in Hystrix, but absent in Xphin- 

P. 2. S. 1882, p. 271. 
a P. 8. S. 1891, p. 236. 
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gurus, and presumably in Erethizon dorscctus and epixanthus, as it is 
not mentioned by Mivart o r  Windle '. 

I n  the Chinchillids it rises from the upper part of the fibula, 
the p. quinti being absent (Chinchilla, Lagostomus). 

I n  the Dasyproctids it rises from the whole outer surface of the 
fibula in Dasyprocta, in which there is no p. quinti; in Caslogenys 
it only rises from the lower third of the bone. 

I n  the Caviids it resembles the Chinchillids in Ceredon and 
Cauia cobaya. 

It is always present in the Sciuromorpha, having the usual 
Beddard mentions that it is present in Dolichotis. 

attachments. 

lower quarter of the fibula and runs to the fourth digit. 
I n  Sciurus, Pteromys, Xerns, and Spernzophi2us it rises from the 

In  Arctomys marmotta it sent an additional slip to-the third toe. 
I n  Castor it was joined by a small muscular slip from the calca- 

neum, probably part of the extensor brevis digitorum. 
It will be noticed that the only animals in which this muscle 

was wanting were the Tree-Porcupines. 
Peroneus @inti Digiti.-The p. quinti when it is present rises 

from the outer surface of the fibula above the last muscle, and is 
inserted into the extensor longus tendon on the dorsum of the 
fifth toe. It is present in the Octodontide (Myopotamus, Capro- 
m p ,  Octodon, Aulaooclus), in the Hystricide (Hystrix, Sp?&gurus, 
Erethizon), in Caslogenys, and in all the Sciuromorpha examined. 

It is absent in Dipus Rgyptius, in the Chinchillids (Chinchilla, 
Lagostomus), in the Caviids (Cavia cobaya, Ceredon, Dolkhotis), 
and in Dnsyprocta. 

The presence or absence of the p. quinti seems to depend entirely 
on the degree of development of the fifth toe. It is not nearly as 
persistent a muscle as the extensor proprius hallucis, which is 
so often found when no hallux exists j it seems indeed to precede 
the disappearance of its toe, because in Chinchilla the muscle is 
wanting, although there is a small fifth toe. 

Bnstrocnemius.-The gastrocnemius rises by two heads from the 
upper and back part of the two condyles, fabells often being 
present. The two heads unite with the soleus to form the tendo 
Achillis. The fibres of this tendon are twisted so that those that 
are derived from the inner head of the gastrocnemius become 
superficial and eventually external. I n  Castor canadensis the two 
heads remain separate as far as their insertion. 

The presence or absence of the fabells does not seem to depend 
on the affinities of the animal, as they are large in Aulacodus on 
both sides, while in Myopotamus only the outer one is present. 
I n  Dasyprocta they are both present, in Cadogenys both absent. 

I n  the Sciuromorpha, however, they were found in every case 
except that of Castor canadensis (Sciurus, Pterornys, Xerus, Sper- 
mophi~us, Arctomys, Castor). 

Soleus.-The soleus rises in all cases from the posterior aspect 
P. 2. s. 1882, p. 271. 
Journ. Anat. vol. xxii. p. 126. 
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of the head of the fibula and in most cases joins the outer head of 
the gastrocnemius to help form the tendo Achillis. In Ccelogenys 
and Cavia cobciya, however, the muscle continued separate to its 
insertion in the tuber calcis, while in Ceredon it was inserted into 
the 0 s  calcis by a round tendon from its inner portion, while the 
outer portion blended with the tendo Achillis. 

Plantaris.-The plantaris rises just above the outer bead of the 
gastrocnemius ; it forms a muscular belly as large as, or larger than, 
either one of the gastrocnemius. It soon contracts into a narrow 
tendon, which winds round the inner side of the tendo Achillis, and 
passes over the back of the tuber calcis to  the sole, where it 
spreads out into a broad fascia, which eventually splits into slips 
for the four outer toes or as many as are present. 

Each of these slips acts as a flexor perforatus, allowing the loug 
flexor tendons to pass through, and is then inaerted in the same 
way as the flexor sublimis in the fore limb. I n  Castor, where the 
muscle is perhaps better developed than in any other Eodent, the 
tendon divides into a superficial and a deep layer when it reaches 
the commencement of the sole. The superficial layer is fibrous 
and corresponds to the plantar fascia ; the deep layer develops 
muscular fibres and doubtless represents the flexor brevis digitorum 
of human anatomy. In many cases a loop is given off from the 
deep surface of each tendon before it is perforated; this loop 
embraces the long flexor tendon as in the anterior extremity. 

Pop1iteus.-The popliteus always has the usual human attach- 
ments, except that it is often inserted only into the inner border 
of the upper third of the tibia instead of into the posterior surface 
right across. 

Fiexor Lonps Hallzccis (Flexov FVmlaris).--The long flexors of 
Rodents have been so thoroughly described by Dobson' that it would 
be waste of space to do more than refer the reader to his Monograph. 
I have repeated his dissections in many animals and can confirm the 
accuracy of his descriptions. The additioual animals that I have 
dissected fully bear out his point that among the Hystricomorpha 
the flexor fibularis is joined in the sole by the flexor tibialis and is 
inserted into the terminal phalanges of all the toes. In  the 
Sciuromorpha, on the other hand, the flexor fibularis goes to all 
the toes without being joined by the flexor tibialis in the sole. In  
Adacodus and Dasyprocta no fibres were continued to the inner- 
most toe from the flexor fibularis. 

Flexor Longus Digitorum (Flexor Tibia&).-This muscle, as 
Dobson points out, rises from the back of the tibia and in the 
Hystricomorpha joins the flexor fibularis in the sole, its fibres 
being continued chiefly to the inner toes. In  the Sciuromorpha 
it does not join the flexor fibularis, but in Sciurus, Xerus, Spermo- 
philus, and Arotomys is inserted into a sesamoid bone below the 
internal cuneiform, from which some ill-marked fibrous tissue is 
continued on to the hallux. In Castor it terminated in the inner 
half of the double scaphoid. The only exception to this arrange- 

Journ. h a t .  vol. xviii. p. 169. 
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inent that I have seen was in Pteromtjs orul, in which the. flexor 
tibialis divided into two slips, one of which had the usual Sciuro- 
morphine insertion below the internal cuneiform, while the other 
joined the tendon of the flexor fibularis. Possibly this was 
an individual variation foreshadowing the arrangement in the 
Hy  stricomorpha. 

Tibialis Posticus.-The description of the tibialie posticus is 
iucluded i n  that of the "Long Flexors of Rodents" by Dobson I. 

I n  Castor it is iusrrted into an extra bone on the inner side of the 
internal cuneiform. 

Lumbricu1es.-The number of the lumbiicales seems to depend 
ou the number of toes ; thus all the Sciuromorpha and the Hystri- 
comorpha possessing five toes, such as Myopotamus, have four 
lumbricales. Cdogenys, although it hae five toes, has only three 
lumbricales. Animal8 having three toes usually only possess two 
lumbricales, e. g. Dasyprocta, Cavia cohayn, and Cereclon rupestris. 
In Dolichotis Beddard only found one ', but in another specimen 
which I had the opportunity of looking at there were two. 

Muscles of the Foot. 

The accessorius is absent in the Dipodids and Caviide, but 
present in the other animals examined, including the Sciuromorpba. 
It rises from the outer surface of the calcaneum, usually from the 
anterior part, and is inserted into the plantar surface of the flexor 
tendon jest before it divides for the toes. The angle which it 
forms wit8h the flexor fibularis is a very opeu one, about 45", but 
in Uystrirc it must be about 70" or 80". 

When the foot is well developed there are two interossei to 
rach metatarsal bone. When lhe halltix is well developed, as in 
iilyopotamus, the abductor hallucis rises from the sustentaculnm 
tali, or from the scaphoid, as in Ootoclon, but when it is not developed 
the muscle is nbseut. I n  the Sciuromorpha the abductor minimi 
digiti often rises from the calcaneum as well as from the base of 
the fifth metatarsal ; in this case the part between the calcaneum 
and the metatarsal will form an abductor ossis metatarsi quinti. 

On the plantar surface of the interossei there are frequeutly 
found two muscles rising from the deep cartilage of the sole which 
forms the Yheath of the peroneus longus tendon; from this they 
run forwards, diverging from one another like the limbs of a V. 
The inner of these is in some of the Sciuromorpha inserted into 
the outer sesamoid bone under the  head of the metatarsal bone of 
the hallux, forming an adductor hallucis, but more often, as in 
Af.yopotamus, Octodon, Bystrm, and Ccdogerhys, it is attached to a 
corresponding situation on the second toe forming aa adductor 
secundi digiti. The adductor minimi digiti (the outer of the two 
muscles) is attached to the inner sesnmoid bone of the little toe. 
These two muscles are wanting in the Dipodids and the Caviidle, 

Journ. Anat. vol. xvii. p. 159. 
P. 8. S. 1891, p. 286. 
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except in Ceredo,h, in which a small adductor secuiidi digiti was 
found, but no adductor minimi digiti. 

Genercil Xumriznry. 
The amount of facts at  my disposal does not, of course, justify 

anything like an attempt at  a definite and complete summary of the 
muscles of the Hystricomorpha and Sciurornorpha. The following 
generalizations are merely suggested for future investigation. 

A. Difueiices bettveen the Hyst~komorpha ~ n d  Sciurornoqha. 
1. I n  the Hystricomorpha the anterior deep part of the masseter 

passes through the inhaorbital foramen. I n  the Sciuromorpha it 
does not. 

2. I n  the Hystricomorpha, with the exception of the Dipodidae, 
the digastric has no complete division into two bellies, and the 
muscles of opposite sides do not communicate. I n  the Sciuro- 
morph'L, as well as in the Dipodidae, R tendon completc4y divides 
the two bellies, and the muscles are connected across the middle 
line by a tendinous arcade. 

3. The transverse mandibular muscle is absent in  the Hystrico- 
morpha, with the exception of the Dipodidte. It is present in the 
Sciuromorpha, with the exception of Castor.. 

4. The genio-hyoid muscles of opposite sides coalesce posteriorly 
in the Sciuromorpha, but not in the Hystricomorpha. 

5. The orno-hyoid is present or absent in the Hystricomorpha. 
It is always present in the Sciurouiorpha. 

6. The levator claviculs rises either from the atlas or the basi- 
occipital in the Hystricomorpha. Aluays from the atlas in the 
Sciuromorpha. 

7. The scalenus anticus is present in the Hystricomorpha, except 
in the Hgstricids. 

8. The trapezius is often divided into an anterior and posterior 
part in the fiystricomcwpha. 

9. The sterno-scapular muscle is composed of the subclavius 
and the scapulo-clavicularis in the Hystricomorpha. In the Sciuro- 
morpha, as well as in the Dipqdida, only the subclavius is present. 

10. The first part of the coraco-brachialis (rotator humeri) is 
always present in the Sciuromorpha. I n  the Hystricolnorphn it 
is present or absent. 

11. The pronator quadratus is always attached to more than a 
third of the bones of the forearm in the Hystricomorpha. I n  the 
Sciuromorpha it is attached to a third. 

12. The supinator longus is present in all the Sciuromorpha 
except Castor. It is absent in the Hystricomorpha except in 
Erethizon and the Dipodidze. 

13. The scansorius is always wanting in the Sciuromorpha. It 
ia often distinct in the Hystricomorpha, 

14. The quadratus femoris usuauy has a tendinous insertion in 
the Hystricomorpha. 

I t  is absent in the Sciuromorpha. 

Never in the Sciuromorpha. 

It is fleshy in the Sciuromorpha. 
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16. The supracondylar slip of the semimembranosus is either 
separate or connected to the rest of the muscle in the Hystrico- 
morpha. In  the Sciuromorpha it is fused with the adductors, but 
has a distinct nerve supply. 

16. The flexor longus digitorum joins the flexor longus hallucis 
in the sole in the Hystricomorpha. I n  the Sciuromorpha the two 
muscles do not join. 

B. Chief characteristics of tihe difei.ent Families of the 
Hystricomorpha, 

Dipodidm-The Dipodidae, as has been pointed out, agree with 
the Hystricornorpha in  the arrangement of the massater and in 
the tendons of the foot, but differ from them and approach the 
Sciuromorpha in the arrangement of the digastric, in the presence 
of a transverse mandibular muscle, and in the absence of the 
scapolo-olavicnla~is. They present in addition the following 
characteristies :--(l) The teres major is inserted posteriorly to the 
latissimus dorsi. ( 2 )  There is only the long head to  the biceps 
cubiti, which is inserted chiefly info the ulna. (3) The supinator 
longus is present. (5) There 
is no bony insertion t o  the gluteus maximus. (6) The scansorius 
is distinct. (7) The supracondylar slip of the seinimembranosus 
rises from the tuber ischii. (8) The extensor proprius hallucis is 
absent. (10) There is no 
peroneus quiuti digiti. (11) The oino-hyoid is present. 

OetodolzticZce.--(l) The teres major is inserted in front of the 
latissimus dorsi. (2) Both heads of the biceps cubiti are present, 
and the muscle is inserted into the radius and ulna. (3) The 
coraco-brachialis only consists of the second part. (4) The flexor 
suhlimis digitorurn gives no slip to the fifth finger. (5) The flexor 
profundus cligitorutn sends a slip to the thumb. (6) The trapezius 
is undivided. (7) The rectus abdominis decussates a t  its origin with 
the opposite muscle. ( 3 )  The gluteus medius does not rise from 
the ilium. (9) The scansorius is not a distinct muscle. (10) The 
extensor proprius hallucis communicates with the extensor longus 
digitorum on the dorsum of the second toe. 

Hystridce.-It is difficult to point out many points which are 
characteristic of the Porcupines as a group, owing to the great dif- 
ferences between the muscles of the Ground- and Tree-Porcupines. 
Whether these differences are due to their different mode of life, 
or indicate that the animals are less nearly allied than the genera 
of other families, requires further investigation to determine. The 
following are some of the chief distinctions :--(l) The digastric 
differs in Hystrix and Sphinyurus. (2) The omo-hyoid is rudi- 
mentary in Bystrix, large in the Tree-Porcupines. (3) The levator 
claviculs comes from the skull in Hystrix, from the atlas in the 
Tree-Porcupines. (4) The two parts of the sterno-scapularis 
are continuous in  Hystrix, separate in Splbilzgurus. (5) The 
biceps cubiti has one head in Hystrix, two in the Tree-Porcupines, 

(4) The trapezius is in two portions. 

(9) The peroneus brevis is absent. 

20* 
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(6) The coraco-brachialis ha5 only the second part in Hystrim, 
in the Tree-Porcupines the second and third parts are present. 
(7) The brachialiR anticus consists of two parts in Hystrix, while 
in Xphinprus only the external is present. (8) The extensor 
secundi internodii pollicis is present in Hystrix, absent in the 
Tree-Porcupines. (9) The pyriformis is absent in Hys t r i~ ,  
present in Sp7~ingurus. (10) The biceps femoris is normal in 
Hystkc, while the two parts are distinct in the Tree-Porcupines. 
(1 1) The peroneus quarti digiti is present in Bptrirt, absent in 
the Tree-Porcupines. 

The only two definite muscular characteristics of the Hystricida 
us a family are: (1) The latissimus dorsi at  its insertion wraps 
round the lower border of the teres major. ( 2 )  The scalenus 
anticus is absent. 

Chinchillicl~.-(l) There are two heads to the biceps cubiti, which 
is inserted into both bones of the forearm. (2) The tibialis anticus 
rises from the tendon of origin of the extensor longus digitorum, 
:is well as from the tibia. (3) The extensor proprius hallucis is 
absent. (5) The omo- 
hyoid is absent. 

Dasyproctidm.-( 1) The wapulo-clavicularis is specially well 
developed. ( 2 )  The deltoid reaches down as far as the elbow. 
(3) The biceps cubiti has only the long head and is inserted into 
the ulna. (4) The first and second heads of the coraco-brachialis 
are present. ( 5 )  The trapezius is divided into an anterior and a 
posterior part. (7) The scanso- 
rius is distinct. (8) The supracondylar slip of the semimembra- 
nosus rises from the tuber ischii. (9) The tibialis anticus rises by 
tendons from the front of the external condyle of the femur, as 
well as from the front of the tibia. (10) The omo-hyoirl is absent. 

Caviidm.-(l) The biceps cubiti has one head and is inserted 
into the ulna. ( 2 )  The coraco-brachialis only has the second pzrt. 
(3) The trapezius is double. (4) There is a distinct scansorius 
(5) The pectineus rises by a narrow tendon. (6) Tibialis anticus 
rises from tendon of origin of extensor longus digitorum as well 
as from the tibia. (7) The extensor proprios hallucis goes to the 
second toe. (9) The 
omo-hyoid is absent. (10) The le3ator claricub rises from the 
basioccipital . 

(4) There is no peroneus quinti digiti. 

(6) A splenius colli is present. 

(8) The peroneus quinti digiti is absent. 

2.  Notes on Cynogale hennetti, Gray. 
By BABU RAM BRAMHA SANYLL, C.M.Z.S. 

[Received January 29,1894.1 

The acquisition by t,he Zoological Garden, Calcutta, of B s p -  
cimen of Cynoynle bennettii, Gray, from Borneo, has enabled me 
to  have a water-colour sketch made of this interestiiig mammal 
whilst alive, which I beg leave to forward to the Society, together 
with a few notes regarding its external characters and habits in 
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captivity. On referring to the literature of the species, I find that 
the animal has been figured by S. Miiller (Zool. Ind. Archip., 
Mamm. pl. xvii.) under the name Potamophilus barhatus, and by 
MM. Eydoiix and Souleyet (Voyage de la Bonite, Mamm. pl. vi.). 
But a comparison of the present sketch with the figures given by 
the above-named authors will a t  once show that their figures could 
not have been drawn from life, and that both are practically useless 
for the purpose of ideritification. 

In  form and size this animal resembles partly a Prionodon and 
partly a Paradoxurus. The head is elongated, muzzle broad and 
depressed, the breadth of the muzzle appearing more pronounced 
owing to the exceptional character of the upper lip, which is much 
thickened in order t o  support the roots of the abundant and well- 
developed whiskers. A bunch of whiskers below each ear and 
close to  the outer angle of the eye; also an intermediate set on 
each side of the nose between the eye and the lip. A tuft of 
vibrissae on the chin between the lower lip and the throat. Eyes 
large and oblique; ears small and round; nostrils with distinct 
lobes adapted for a subaquatic life. Tail moderate and thick. 
Prevailing colour of the coat grey, grizzled white on the back, 
rump, and outer aspects of the limbs ; a dark band on the crown 
and nape; eyebrows white to a certain extent ; a white spot on 
each side of the head below the ears corresponding with the place 
of insertion of the whiskers in this region ; lips white. Under- 
parts blackish. Tip of the tail whitish. Toes slightly webbed, 
resembling those of Lutrcc Zeptonyx from a distance. Length of 
the head and body about 32 inches, tail about 9.5 inches. 

Except very early in the morning I have never seen this animal 
leave its cage during the day, and though it never appears to be 
particularly savage, it always resents the approach of its keeper 
or anyone else by a sort of low subdued snarling. The presence 
of a strong Civet-like smell near its cage, especially a t  night, 
unniistakably indicates the possession of odoriferous glands. 
Although said to be omnivorous, it shows greater partialit>y for 
an animal than a vegetable diet, and relishes fish more than flesh. 
I have never observed it indulging in its aquatir habits here. 

Calcutta, January 10, 1894. 

3. Field-Notes on the Mammals of Uruguay. 
By 0. V. APLIN. 

[Received March 3, 1894.1 

The following notes relate almost entirely to the Departments of 
Soriano and Rio Negro, and were made during a residence in the 
country from October 1892 to June 1893. My thank8 are due to 
Mr. Oldfield Thomas for his kindness in  naming such of the 
species as were unknown to me, and in giving me the correct 
modern names for some others, 
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I may draw attention to the fact that, so far as purely terrestrial 
animals are concerned, Uruguay is geographically separated from 
the Argentine States by effecthe natural boundaries-the Rio de 
la Plata on the south and the Rio Uruguay on the west. The 
latter river has appmently proved less passable than the muddy 
Rio Parand,. 

GEOFPROY’S CAT (Felis geofroyi). 
The beaut.ifu1 spotted “ Gat0 del Monte,” or “ Monte Cat,” is 

now becoming rare in the part of Soriano where I was living. 
The skins exhibit a little variety, some having the spots larger 
and more distinct than others. It is kept down as much RS 

possible on sheep-camps by trapping. 

PAJA CAT (Felispnsserunz). 
The Paja or Grass Cat (“ Gat0 pajero ”) is also getting scarce in 

this district owing to the systematic trapping which is carried on. 
Two kittens which were brought in (dead, das!j on the 29th 
October were spotted on the legs and lower parts, and it was 
suggested that they might be the result of a cross with the Monte 
Cat ; but as the skins of two more kittens, brought in with that of 
the old female a few days before, were just the same, t.he spotted 
dress in youth is evidently natural to this species. Exactly the 
same thing happens in t,he case of t,he Puma (vide iy5.n). 

P U X A  (.8’Cl’k? C 0 7 1 C O ~ O ~ “ )  I. 

The Puma is now extinct in many parts of the country, but 
in the monte along the Uruguay river i t  is still found. An 
estanciero living at Cordova in Argentina tells me he has seen 
both Pumas and Jaguars coining down the big rivers on tree- 
trunks. I n  this way stray examples might, very well turn up in a 
district long after the na,tive breed was extinct. I heard that it 
was still found, although very rarely, in the monte of the Rio 
Negro on that part of the coast of the river which I visited in the 
Department of that name j but all I could hear of it in South 
Soriano was a report that one bad been seen on the Arroyo de 
Monzon some years ago. We had on board the ship I came home 
in t.wo Puma cubs, the smaller of which was indistinctly spotted. 
A German friend living in the South of Patagonia tells me that 
very young ones are always so. 

AZARA’S Fox (Canis azaroe). 
Azara’s Fox, the common “Zorro,” is still numerous despite 

systematic trapping, and affords moderate sport to  Bome English- 
men ; among others to a neighbour of my host, whose pack invluded 
two imported foxhounds, a rarity indeed, and has achieved signal 
success. This fox is quite as bold as the English one in coming 
about the houses a t  night. Going out of my room one moonlight 
night I saw a fox bolt out of the patio ! One which was caught 

See figures of young Pumas, P. 21. S. 18G1, p. 141, pl. xxii, 
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as a sinall cub and brought up  a t  Santa Elena became perfectly 
tame. H e  was kept on chain, and upon being visited woold 
jump up like a dog, and also throw himself a t  full length on his 
side upon the ground to have his back and sides tickled, closing 
his eyes and making a whining noise. The difficulty was to get 
away from him, and his mode of pressing his visitor to stay was 
to take hold of the latter's breeches wit,h his little sharp teeth. 
It has sometimes been doubted whether foxes wag their tails. This 
animal cerhaiuly used t o  wave his tail gently from side to side 
when he W R S  pleased. H e  would follow the peon who attended to 
him like a dog, and ult,irnately (with a companion) was brought by 
me to England. 

AGUARH ( CCL&S sp. inc.). 
W e  had also another species of Dog known to  the peones as 

the Aguarri. This animal is said by them t o  live in the rocky 
cerros and in the least frequented parts of the district, and to 
put in an appearance chiefly a t  lambing time. They also say t,hat 
it is &'muy brava," and that a dog which has no difficulty in 
overcoming an ordinary '( Zorro " always has a hard fight with, and 
is sometimes t.umed by, an " Aguard." I procured some skins, 
but uofortnnately the only skull I got could not be brought home. 
The points in which this animal differs from the ordinary grey fox 
are these :-(i.) It has the head shorter and broader in proportion. 
(ii.) The ears me short and rounded instead of long and pointed. 
(iii.) The general colour of the body is warmer, there being a flush 
of reddish yellow in the fur.  (iv.)  The brush is shorter in pro- 
portion. (v.) There is a line of nearly black hairs beginning a t  
the scruff of the neck aud passiiig down the line of the backbone ; 
this hair is thickest a t  the scruff of tbe neck and above the shoulders, 
and approaches in character the mane of the Canis jubntus. The 
blackness is continued on to the brush. (vi.) The whole animal 
is stronger and more robust. (vii.) The appearance of the animal 
and t'he general aspect of the head in life are (judging from a sup- 
posed hybrid bebeen  the Aguarri and Zorro) very different. This 
is caused by the ears being farther apart and slanting outwards 
more than those of the Zorro. 

One or two of these were trapped a t  Santa Elena about April 
and.May, when the Merinos were lambing, and I saw skins of 
others. The marks of differenre are not so clear in all cases, and 
it is probable that interbreeding t'akes place (if indeed this Aguarri 
is a distinct species). 

I hope to obtain a skull, and then perhaps the identity of the 
Aguarri of Uruguay may be setrled. 

It agrees with Dr. Burmeister's description of Canis ca,ncrivorus, 
Desmarest, better than with any other I have read (Desc. Phys. 

One of these intermediate specimens, a half-grown example, was 
trapped and brought up to  the estancia alive. I t s  different 
appearance, consequent'upon the width of the skull and the distance 

p. 143). 
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the ears were apart (these sloping outwards and being less upright, 
when pricked, than in the fox), was very marked. It uas SO 

unruly and savage that I gave up all hopes of bringing it home, 
as I was leaving the camp very shortly. The first night’ it 
managed to gnaw its way out of a new hutch just completed for 
the transport of my tame Zorros., but i t  was captured in one of 
the buildings early in the morning, being encumbered with a strip 
of raw hide tetber. 

The name Aguari has given rise to great confusion, and the 
identity of the species (probably more than one) is not yet settled. 

I am aware that the Agnarci has been described by some s-riters 
as a large reddish beast, but here I only describe the animal (easily 
distinguished from t.he Zorro) well-known as the AguarB by the 
residents in the camp where I was living. 

Admiral Kennedy (Sporting Sketches in South America, p. 37) 
applies this mnme to the Maned Wolf, Canis &bntus, (‘ a fine 
animal, with a bright ruddy coat, black mane and pads,” saying 
that it was found in the Chaco (Northern Argentina). But this 
is not my animal. Mr., Hudson (‘ Naturalist in La Plata’) dis- 
tinguishes between the Aguari-guaz6 (C. jubatacs) and the Aguarci, 
writing that the former is the nearest ally of the latter, but that 
the latter is smaller and has no mane ; that it is like the Dingo 
in size, but slimmer, and with a sharper nose, and has a much 
bright’er red colour. This description does not agree with my 
animal, however. Dr. Burmeister identifies the Aguari-guazC of 
Azara with C. jubatus. 

Seilor Don Luis Cincinato Bollo, in a little book published at  
Montevideo in 1891, on Mammals, containing ,LL la descripcion de 
10s animales indigenas de las Rephblicas Oriental y Argentina,” 
distinguishes between the ‘‘ Aguccrd-chay ” (which he says lives in 
nearly the whole of South America, especially in the north of 
Argentina andin Paraguay and the Chaco) and the “ A p a ~ d - ~ ~ u a z z i . , ”  
intermediate between a wolf and a fox (and doubtless Qanisjitbatus),’ 
which lives in 6 L  el alto Uruguay,” on the banks of the Iagunas of 
Corrientes, and also in the Chwo, Paraguay, Mencloza, and San 
Juan. But he does not describe either, merely saying t,hat the 
former commits ravages among the sugar-plantations and fowl- 
houses, and that the latter feeds on eggs and small animals. 
Neither does this Aguarci-chay seem to be my animal. Burnieister 
makes the AguarQ-chay of Azara a synonym of C. nznrm. . 

RIVER PLATE OTTER (Lutra platensis). 
This Otter was fairly numerous in the rivers. The Otter in 

South America is not the shy animal that we ase aceustomed to 
here. It is indeed reported as I‘ muy bravo,” and even as apt to  
reseut an intrusion on its haunts when it has young. A friend, 
long resident in the country, and a great fisherman, told me t,hat 
once when he had hooked and was .playing a big fish, an Otter 
suddenly came at  the fish before his face ; 1 forget whether i t  
broke the line or wrenched the fish away, hit i t  wa>s one or the 
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other. I asked my friend why he did not write to the ‘Field’ 
about it ; to which he replied, L L  Because I didn’t. want to be con- 
sidered a bigger liar than common.” For my Fart I can yery 
well believe in the truth of the incident from what happened to 
me. I had shot, with my little collecting-gun, and only wounded, 
a Cormorant (Phnlacrororaz bTcrsiZiensis), a bird measuring nearly 
30 inches in total length, which had been sitting on & dead branch 
in the small river along v.hich I was walking. The woutlded biid 
flapped away down the laguna, which curTed rather sharply and 
was clothed slightly ait,h sarandi bushes on the ba,nks. 1 there- 
fore lost sight, of the bird for a minute, and when I came in sight 
of it again I saw a great c o n t m o t h  going on in t’he uat.er. 
Hurrying up I saw the smooth sleek head of an Otter, which had 
the Cormorant (still flappirig its wings) in its mouth. A s  I ran 
up the Otter dived out of sight with t,he bird, and although I 
waited a long time I saw neither again. The whole thing happened 
rather quickly, and I was 80 astonished that I iiever thought of 
tryiug it shot with my pistol, if, indeed, I should have had time to  
do so. Icertainly expected the Otter to drop my bird when I 
appeared on the scene, as I was then ignorant of the extent of 
‘‘ cheek ” possessed by the South-American Otter. 

Just as they miscall the Coypb ‘‘ Nutria,” which means an otter, 
80 in the camp they miscall the Otter “Lobo,” which means 
sometimes a wolf, but on the South-American coast B seal or 6ea- 
lion, “Lobo de Mar” (Otarin);  e .  y. the Isla de 10s Lobos 
near Maldonado, Uruguay, where these animals (perhaps Otnrin 
jubata) congregate. 

WHITD-UHNSTBD O ~ D R  (Lzctru bmsiZiensis). 
I only once caught LI glimpse of the ‘( Lobo de pecho blanco.” 

While staging at an estancia on the n0rt.h bank of the Bio 
Negro, rjeveral of us one blazing morning had ridden up on to a 
little cerro (one portion of which was whitened with the bones of 
a flock of sheep cat off here by a flood a few years before) which 
commanded a view of a fine bending reach of this beautiful river. 
We looked right down upon the varied greens of the monte 
bordering the river, and just in front of us upon a rapid, the 
sound of which came to us in waves borne by the hot breeze. 
A Black Cormorant was flapping heavily up stream, and at 
the head of the rapid an Otter showed itself occasionally; the 
glance of the sun on his white chest showed. that we were looking 
at one of those Otters, the fierceness of which is always alluded to 
by anyone who knows their habits at all. One man, very fond of 
swimming, told me he should be afraid to bathe in a laguna which 
he knew to be inhabit,ed by White-throated Otters with young. 
Another friend told me how he and his companion were annoyed 
by Ot,t.ers taking the fish from their set lines at night in the Rio 
Negro. 

Dr. Burmeister mentions this species being taken by chance on 
the Rio Uruguay on the Entre-R.ios coast. 
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CRAB-BATING RAOOOOX (Prooyon cancrivorus). 

Soon after I arrived in Uruguay I heard a good deal about an 
animal called the “Mano peluda,” but no one seemed to know 
what it was. In December, when riding up to  the Rio Negro, we 
heard the name again, and stopping for an hour or two a t  a 
‘‘ pulperia” a league or two south of the river, where they had 
several very tame “bichos” of various kinds, I wa8 delighted 
to find a Mano peluda. From vague dewriptions I had heard on 
the way the Mano peluda might have been a sloth, an ant-eater, or 
a monkey, but I found (as Mr. C. J. F. Davie, of Montevideo, had 
suspected) that it was a Raccoon. To the latter gentleman I am 
indebted for a flat skin of this species, and through his kind offices, 
just before I left the country, I was enabled to procure a living 
specimen from Florida, where they are not wry rare. This 
example reached England safely, and was pronounced by the 
authorities a t  the Society’s Gardens to be identical with the 
Crab-eating Raccoon. I do not think the presence of this 
animal in Uruguay has been previously recorded. The specimen 
at the “pulperia,” so wonderfully tamed by Don Luis or one 
oC his sons, amused us by eating Huutley and Palmer’s biscuits, 
which it held between its paws, sitting up meanwhile on its 
haunches. It mored rather in kangaroo €ashion, but was less 
upright; the head is very pointed and foxy in appearance, 
though broader in proportion at the base and shorter. It had 
been captured in the neigbbourhood, but was said to be rare. One 
or two people spoke of the desperate fights these animals engage 
in with dogs. The specimen I brought home lived chiefly on beef 
and was a great water-drinker. 

SKUXK (Conepatus rn(qmrito motazoni, subsp. nov.). 
The Skunk which I procured in Uruguay is distinrt in 

coloration from the typical White-backed Skunk (C. mapurito) 
which (subject to much variation) inhabits South America gene- 
rally, and is described as being from 18 to 24 inches long, 
with a shnrt tail of from 9 to 10 inches, and having the back 
white, sometimes marked with a median black stripe, and the tail 
white. I n  Mr. Hudson’s ‘Naturalist in La Plata’ a Skunk is 
figured inenacing a dog (p. 123), with the back, as far as can be 
seen, white, and a large bushy white tail laid over tlhe animal’s 
back and reaching nearly to its head. The Uruguayan Skunk has 
the whole of the body and the tnil blackish brown, varying a 
little in shade, with a narrow white line (not more than three 
qiiarters of an inch wide a t  its thickest part and narrovring 
towards each extremity) on each s;de of the body, startirig ou the 
top of the head (where they are joined together) and reaching 
sonirtimtAs to the root of the tail, but in other cases not so far. 
I kllled a guod mnny Skunks a n d  SRW others, but they all answered 
t o  this description. I only once saw one with any white a t  all on 
the tail. This was at the end of autumn, when we killed one 
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which had some of the long hairs of the tail just tipped with 
white, giving the tail a frosted appearance when seen at close 
quarters, but not noticeable a t  a little distance. I made inquiries, 
but could not find anyone who had seen a white-backed or tailed 
Skunk in Uruguay. A dried skin measures 22 inches from the 
nose to the root of the tail ; the tail itself is 8 inches long. 

Dr. Burmeister (‘ Description Physique de la Rkpublique Argen- 
tine,’ tome iii. p. 162) includes the Argentine Skunk under the 
name of Mephitis sufocans of Illiger (which is, I suppose, a 
synonym of C. mnpurito). The Skuuk he describes agrees with 
mine tolerably well with the exception of the white lines, which 
are said to rise on each side of the head separately. In  R note he 
says expressly “les deux raies sont toujours s6par6es sur le 
front.” I n  this respect my animal agrees with Gray’s description 
of the Skunk of Chile, which, however, has a white tail (M. chilensis). 
I would suggest giving the various Neotropical Skunks, which 
differ in a greater or less degree from one another, subspecific 
names. 

The variation in the Uruguayan Skunk being constant, I have 
given it a name, and have called it after the river upon which 
I had my headquarters during my residence in Uruguay. 

A skin and skulls of this subspecies are now in the British 
Mttseum. 

It is curious that Burmeister makes no mention of a white- 
backed, white-tailed Skunk (as figured by Mr. W. H. Hudson) 
inhabiting Argentina. 

The Skunk is very common in Soriaao and Flores, and very 
tame and impudent. We were often annoyed by their coming 
about tbe estancia a t  night, probably after the fowls. I n  the 
still summer nights an overpowering smell of Skunk used to make 
us aware that one of these little beasts was wandering about, 
perhnps actually in the patio, and yon never knew whether on going 
out you might not stiiuible over one or find i t  in your bedroom ! 

A Skunk will seldom trouble to get out of your way, and faces 
a dog rather than run from it. I only once saw one run an ap, and 
that wns after I had peppered him at long raiige with a charge of 
snipe-shot. When out feeding on the camp in the evening the 
Skunk’s paces are a shambling trot and a gnllop. But they can go 
pretty fast when they like, e.g. the one I spoke of just now; 
every now and then it turned and faced the dog, who was not  
very keen to attack it, simply and solely because he had just killed 
another and was suffering all the penalties. This dog (“ J i m  ”) 
wa4 a short-legged, heavily-built terrier-something between hull 
and fox-and the best vermin dog I ever saw. I never knew him 
turn from a Skiink, and always had great dilEculty in gettiug him 
t o  leave one “ stuck up ” in a difficult position. I htt\e seen him 
kill a good many, and in the course of his rather long life he must 
hsve killed hundreds. The strong smell did not seem to  have 
affected his scenting powers, tor he had a splendid nose and 
would line a lizard or anything else. When I heard him give 
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tongue I always knew he had L( stuck up ’’ a (( bicho ” of some kind, 
and he always barked until he fetched up his human companions 
(corning out into the open or moontirig a big rock occasionally, 
either to look for them or to show where he was), but not after. 
This tribute to the good qualities of a great Skunk-slayer may 
perhaps be excused. But I believe all the dogs in the camp will 
tackle Skunks-many I know will-and there are lots of dogs 
which always seem to smell of Skunk more or less strongly. Even 
a pair of easy-going, good-nat’nred Labrador dogs, whose only 
delight in life was to swim in the river, I have seen tackle a 
Skunk and take their dose like their betters. The discharge is 
certaiufy very severe-though I never saw any sign of dogs being 
blinded by it-and makes the best dogs wince, blink, and sneeze. 
They seem to like to make the Skunk discharge the first shot (for 
he can fire more than once) while they %re as far off as possible ; 
and for this purpose they make feints a t  it and bark violently, 
while the Skunk (if out in the open) menaces them with tail erect 
and back a little arched, every now and then advancing on the dog 
with little jumps and beating the ground with its fore feet. The 
dog, having taken one or more shots, finally rushes in (old hands 
do not, as a rule, run in a t  once). I saw ‘L Jim ” take a Skunk out 
of an old ant-hole (the entrance to which he had to enlarge) on 
one occasion, and get shot in the operation. H e  then made a rush 
and jerked the Skunk suddenly out on to the camp, where it stood 
in a menacing attitude ; but the old dog walked deliberately up, 
took the Skunk by the head, and so dragged it about, cracking its 
skull a t  his leisure. Dogs are undoubtedly much distressed after 
killing a Skunk, rubbing their eyes and head in mud or dust, 
frothing a t  the mouth, and “ snuffling ” a good deal ; but all the 
dogs I came across appeared to be fond of the amusement, and some 
mere desperately keen on it. Late one still autumn afternoon, 
when t,he dogs had stuck up a Skunk among some (‘ paja,” I actually 
saw the discharge of the effluvium, like thin white spray or steam. 

When discharging, the Skunk faces the dog, and erects its tail iu 
an upright position, a t  a right angle, or a shade less perhaps, 
with the line of the body ; but does not lay it along the back. 

As for the eBect of the smell on the human nose, to be near to 
and to leeward of a Skunk when it discharges is enough to scent 
one’s clothes for a few days ; and although a slight smell of Skunk in 
the open air is not unpleasant, yet of the stale smell, whether 
npon clothes or brought about a house by dogs, one gets terribly 
sick. What it is to be actually hit by a Skunk, I am glad to say 
I do not know. 

The statement (often repeated) that it is possible to pick up a 
Rkunk by t,he tail before it has time to discharge, and that while 
being swung by the tail the animal cannot discharge, has been 
laughed at as a joke practised on the credulity of those who 
believed in it. All I can say is that it is astonishing that any- 
one with an extended acquaintance with the camp should doubt 
t h k  frtct-but it i~ only nat.nm1 t.hnt people should h i g h  at it if 
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they doubt it. On my making inquiries upon the point, the man 
I was staying with at  once told me that riding one day up to one 
of his puestos, he was in time to see the peon come out of the 
rancho swinging a Skunk round his head; it made no smell and 
was dashed down on the ground and killed, iuodorous. The 
Skunk had got into the house in some way. I also heard that 
the possibility of the thing was well known. Secondly, there was 
brought to  me the skin of a Skunk which was L '  tailed" by a little 
boy as it was busily digging roots-so said the boy's father on 
my inquiring how it was caught ; and he intimated that it was not 
by any means an unusual thing. Then one of the peons at the 
estancia, finding a Skunk asleep under his catre '' tailed " it out : 
but unfortunately I did not see him do it. But at  last I did see 
the operation. One of the peons found a Skunk one morning 
behind some wood piled up at the side of the big galpon-with a 
quick snatch he caught its tail and jerked it out. There he stood 
for five minutes swinging it gently round and round, there being 
no smell (beyond that which always clings about a Skunk). 
hnother man then gave it a tap on the head with a stick, and the 
peon, thinking it was killed, threw it away. But no sooner was it 
ou the ground than it was on its feet : up went the danger signal, 
tmd-well, we all had to clear out! The beast ran off and got 
into another galpon, where the dogs killed it ; the whole place 
then smelt of Skunk, but until the beast touched the ground it 
was innocuous and inodorous. 

I t  seems tliat the " scent "-gland cannot be opened unless the 
tail is at a right angle, or something near it, with the line of 
body; and that therefore when held by the tail the weight of the 
Skunk's b0d.y keeps the tail more or less i n  a line with it, and the 
Skunk is unable to discharge its vile secretion. The actions of the 
one mentioned above seem to prove this. To perform this opera- 
tion it is of course necessary to catch the Skunk asleep, or other- 
wise deeply occupied (digging roots for instance), and to run the 
risk of its waking up or turning round and seeing you. I believe 
1 could have easily done it myself, as I have more than once seen 
a Skunk lying curled up asleep in the daytime. Indeed, while 
looking for a parrot I had shot among some bushes, 1 very nearly 
stepped upon oue which was curled up on the ground j and there 
it remained until (having picked up my bird) I put a revolver 
bullet through its body. However, I never cared to risk the loss 
of useful garments, it having been proved, I believe, that clothes 
once well dosed at close quarters may as well be burnt. 

In  
Yoriano I used to find tohem laid up in holes under and clefts 
in the granite boulder rocks, in deserted ant-nests, among paja 
grass or in the crown of a big hassock of this, and in one or 
two cases on the ground among bushes. I n  the latter case it lies 
on its side curled rouud. When roused in a hole by a dog it 
presents a rather diabolical appearance as it pops its little vicious 
head out. Notwithstanding demonstrations of this kind, I have 

The Skunk passes the daytime in sleep, when undisturbed. 
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only once seen a Skunk use its teeth. In t,his case one fastened 
on to Jim’s flanks, and the old dog walked about with it hanging 
on for half a minute, looking rouud a t  it in much astonishment 
a t  this unusual and unseemly behaviour-the fact, being that he 
could not get hold of his eneiny, which turned with him. The 
Skunk‘s teeth are skiall in proportion to its size of body : a certain 
class of theorists woiild probably say that they had become 
smalIer from disuse, the animal having another means of defence. 

The Skunk seems to be an  omnivorous feeder. 16s long strong 
claws are well adapted for digging, arid places where they have 
been scrat,ching are to be seen all about the camp. They probably 
feed on small mammals, reptiles, and insects as well ae roots, and 
are always credited with robbing hen-roosts. 

With regard to the distance a t  which you can smell a Skunk, 
I cannot give an opinion ; but you often smell them when you 
cannot see them, and just  about sun-down the smell is a usual 
and familiar one about t,he camp ; at night, too, a strong whiff of i t  
as you sit or stroll in the patio is a very coiiimon occurrence. At 
B hundred yards to leeward with the slightest breeze the smell of 
a discharge would be very pungent. The smell is said to be a 
good ‘‘ t-emedio ’’ for the headache ! 

The local name for the Sknnlt is ‘‘ Zorillo.” 
The Slinnk being numerous, despite human persecution, i t  might 

be supposed t.0 ba prolific ; and from the very mengre evidence I 
obtained it seems to be so-this evidence is that 011 the 31st 
October a female was killed close to the house with 13 young. 

(XRISON (Galictis wittata). 
This savage and diabolical-looking weasel, known as t,he ‘‘ Hurbn,” 

coal-black except on the top of the head, back, and tail (on which 
parts the hair is grey and longer than the rest of the body), was 
not uncommon. The line of demarcation between the black of 
the face and the grey crown is cleanly cut, and gives the animal a 
curious and most spiteful appearance. Nor do its looks belie it. 
It is about, the size of a medium-sized polecat, and resembles this 
snimal in disposition and habits to some extent. But one of its 
characteristic habits is that of huutiog in company. I have see11 
three hunting down a nearly dry caKada, and, just before, a friend 
had seen five together. When staying with a neighbour in Feb- 
ruary one of his sons trapped a Hur6n in a box trap baited with an 
Apereti. W e  had some considerable difficulty in transferring him 
to n small cage, and so far from being timid, he would always come 
at  your fingers with an angry barking squeal, if you put them near 
the bars of the cage. Moreover, when irritated he emitted one of 
the strongest and most pungent animal smells I ever experienced. 
In some respects it was more disgusting than Skunk. The cage 
was fifty yards or more from the house, out of sight behind the 
kitchen buildings, and, when it was to windward, it was quite 
possible when sit,ting outside the house-door to tell when anyone 
want to  look at the Xur6n. For this reason it would be difficult 
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to bring home an example captured when full-grown; I can 
imagine the captain ordering the cage to be heaved overboard ! 
On the other hand, the same friend told me that he oiice caught 
some young ones, and that they became so tame that they were 
allowed to run about where they liked. 

Vesperugo montanus (Phil.) : Dobsoii, Cat. Bats, p. 189. 
This was the onlg Bat of which I brought home specimens. It 

was comiiinn about t,he house, flyiiig rat,her low among the ombhs 
gums, wattles, and other trees in the patio, but not easy to knock 
down. - 

On the 3rd February, when riding across the camp and passing 
a small group of boulder rocks, I saw a Bat on the wing about 9 A.M. 
Of this day my Journal says:--“ Blazing hot d:iy, over 80” at 
8 A.M., going up to  94” in the dav, and stariding at  86” at  9 P.M.” 

Another spec,ies is found in Uruguay with the f u r  of a very 
dark rich mahogany colour j but I omitted to keep the very poor 
speciiuen I came across and never got another. 

MULITA (Tatusia septemcincta). 
This Armadillo is, I hear on good authority, still numerous in 

parts of the Department of Florida, but in Soriaao where I was 
it was uucommon. The only live specimen I obtained escaped in 
my temporary absence; it was exceedingly quiet and gentle in 
its manners. The ‘‘ Mulito ” occasionally figures on the menu at 
the hotels in Montevideo. 

TATB (Tatusia Izovemcincta). 
The Tilth is said to be found outside the monte along the Bio 

Negro. I saw the skull of a freshly-killed specimen hanging up 
in a paraiso tree in the patio of a house at  which I stopped the 
night between the Rio Negro and Porongos. A puestero at 
Hanta Elena said that a few years ago several were caught new 
the Paso del Duramo on the Arroyo Grande; and Mr. Davie 
wrote me word that the Tat6 had occurred at Guaycuri, in the 
same pago, in his recollection. The Tatti is apparently disappearing 
gradually from the more populated camps. The Tath is much 
larger than the Mulita, and is rather narrow in proportion to its 
length. 

PNL~DO ARMADILLO (Dasypzcs sexci~actus). 
The Pelido, or Hairy Armadillo, said to be less particular as to  

its diet than its congeners, and not to despise carrion beef and 
mutton, was quite rare in the vicinity of Santa Elena, Soriano. 
The specimen I brought thence was caught close to the Arroyo 
Grande. I t  is always called Peltido in the camp, but it is not the 
Hairy Armadillo found about Bueuos Ayres (Dasypus villosus, 
Desm.). In the list of animals in the Zoological Society’s Gardens 
(1883) the habitat of the latter is @yen as ‘‘La Plata,” and of the 
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present animal ‘6 Brazil.” The specimen I brought home is now 
in the British Museum, and has been identified by Mr. Oldfield 
Thomas. 

Xmpteromys (Hesperomys) turnidus, Waterh. 
I procured one specimeu of this Rat in the monte of the Arroyo 

Grande. Mr. Thomas tells me that the British Museum previously 
only possessed the type of this species, an immature and much 
faded skin, and that the one 1 brought home is a very old 
example. 

Habrothriz divaceus ( Waterh.). 
I procured one specimen of this dark grey short-tailed Mouse. 

HOUSE-MOUSE (&us nausculus). 
There were plenty of Mice about the estancia house at  Bantu 

Elena, and they were often trapped. They seemed to me of a 
warmer colour than English examples, and I brought home a 
skin and another example in cnila, thinking they were distinct 
from ours; Mr. Thomas, however, tells me they are identical. 
This is a good illustration of the travels of the House-Mouse. 
These colonists would of course manage the sea-voyage easily ; 
but having evaded the vigilance of the custom-house (for who 
mould pay a live-stock duty on them ?), they would have to make 
their way to the railway-station and proceed by train to San Jose. 
Thereafter a journey of about seveiity miles would lay before them, 
to be accomplished in the course of from three or four to ten days 
by bullock, mule, or horse-cart. They might easily come from 
San Jose among bales of alfalfa hay; but doubtless most of the 
journey was made in a cargo of ‘‘stores” and inside some case 
containing food for man. 

TUGO-TUGO ( Ctenomys brsiliensis). 

TWO-TUCO (Ctenomys ntayellanicus). 
It is probable that there are more than these two species of 

Tuco-Tuco inhabiting the parts of Uruguay which I visited. 
About Santa Elena they lived in little colonies wherever there 
was a high-lying bit of ground of which the subsoil was light and 
sandy instead of granite rock. North of the Rio Negro, where 
the soil was more suitable, this animal was abundant, still living 
in coloniell called 6‘ two-tuconales,” over which it was necessary 
to ride slowly, the ground often giving way under your horse‘s 
feet. I have a vivid remembrance of laboriously walking over a 
big and very soft sandy tuco-tuconale one very hot day, terribly 
thirsty in consequence of being unable to obtain water at the place 
where we had eaten our breltkfast, to another streamlet, and finding 
that dry ! 

I picked up a very few bones and remains about Santa Elena; 
but I never saw a live TUCO-TUCO, nor had a friend on the Rio 



1894.1 U M M A L S  OF URUGUAY. 309 

Negro who took some interest in such things. I have since my 
return, however, received from him the skin and skull of one. 
The measurements of this specimen are : head and body 10 inches, 
tail 3 inches, The fur is very soft and silky, and the hairs com- 
posing it on the back measure from -7 to -8 inch in length. The 
general colour of the upper parts is light hair-brown, the indi- 
vidual hairs being tipped with this colour for -2 of their length j 
the basal part of each hair is mouse-colour. The chin and throat 
are of the same brown as the rest of the head, the latter being a 
shade darker than the back. The rest of the underparts are dirty 
white. The 
incisors are orange-colour, the lower ones measuring *5 inch from 
where they emerge from the jaw-boue to their tips. It has been 
kindly identified by Mr. Oldfield Thomas as Ctenamys brasiliemis, 
while a skull which I brought from a tuco-tuconale at  Santa Elena, 
Soriano, has been referred by him to Ctenomys mayellaniczcs. 

Not only were the colonies where the latter Rperimen was found 
smaller than those north of the Rio Negro (this might be occa- 
sioned by the nature of the ground), but the individual burrows 
and earths were smaller. 

From the description of some writers it might be imagined that 
anyone being on a tuco-tucouale, whether by night or by dny, 
would hear coutinually the loud double or treble note from which 
the animal takes its name. I was not so fortunate, for although 
I have very often passed over and waited quietly about on tuco- 
tuconales I have only once heard the sound, and that very slightly. 
Yet the fresh workings showed that these places were inhabited. 

The tail is clothed only sparsely with bristly hairs. 

RESTLISS CAVY (Caviu aperen). 
The ‘‘ Apered,” exactly like our fancy guinea-pigs, but of a grey 

mouse-colour, paler underneath, is numerous, frequenting pajonales, 
and, near estancia houses, strips of camp fenced in for the pro- 
tection of young plantations. Here they make runs among the 
grass, coming out chiefly about sundown to feed. They are almost 
as destructive as rabbits, and where foxes (which with the Hur6n 
are their chief natural enemies) have been killed down they are 
apt to increase inconveniently. The fur is long and pretty, but 
generally seems very loosely attached to the skin. The Apered 
does not burrow in the ground, though it drives tunnels in the 
thickest pajonales ; nevertheless I have seen one, when surprised 
on a bare river-bank, go to ground in an old ant-hole, and it is 
probable that when the camp is very pelado they take refuge in 
any convenient shelter. I have known them run into a hole in 
the rocks and to find shelter about a shed erected for the benefit 
of some pure-bred stock. 

CAPYBARA (Bydvochmrus wpyburu). 
The Capybara or Carpincho, as it is always called in Uruguay, 

was found in some numbers along the Arroyo de Monzon, the 
Arroyo Grande, and some other smaller rivers near where I was 
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living in Soriano, but especiallg so along the banks of the Saiice, 
which runs through the camp belonging to my host at Santa Elena. 
The Carpinchos there were also very tame indeed,-from tbe fact 
that they were not molested. Accordingly I had exceptional 
advantages for observing this, the largest rodent in the world, in 
a state of nature. 

A favourite locality is a broad laguna in the river, furnished 
with open water, and also beds of “ camelotes,”-a sloping open 
gassy bank on one side, where the Carpinchos can lie in the day- 
time in the cooler weather, sleeping and basking in the sunshine ; 
on the other a low shelving bank, clot,hed with L L  sarandi” scrub 
growing out into the black reeking mud and shallow water beyond. 
The stems of the  sarandi i n  the festering mud have a gloomy 
appearance, sometimes brightened in spring by the large pink 
flower of a convolvulus climbing up the stems. I n  one or two 
places of this description I could almost always make sure of seeing 
some Carpinchos-sometimes a herd of a dozen or fifteen together, 
for they are sociable. You might meet with them at  any part of 
the rivers where there was plenty of water, or in  the monte ou 
the banks, and I have put one up ” in thick dry paja fifty yardR 
or more from a river. At night they are said to wander for some 
distance, to visit maize chacras and quintas. When alarmed they 
snort violently, and rush impetuously into the river with a great 
splash and noise. It is said that a frightened Carpincho making 
for the river will not turn out of its way for anything, and that if 
you are between them and the river they will knock you over. 
I can well believe it, for tbey give one the idea of being the most 
stupid animals in existence ; and an examination of their s k d s  
shows they are l i terdy exceedingly thick-headed. The paces of 
the Carpincho are a walk and a hurried gallop reminding one 01 
that of a pig, but most likely differing little in character from that 
of a guinea-pig, which the Carpincho resembles in shape and make. 
Probably their habit of rushing impetuously into the rivers is the 
reason why some horses are so frightened at  these animals ; the 
horses may have been scared when they went down to drink, or 
perhaps even charged by two or three lumbering brutes. Two 
horses which I rode were both frightened at  Carpinchos, and one 
of them at the first sound of a snort became almost unmanageable 
and always tried to Lc clear out.” 

If 
they are on the opposite side of a small river they often take no 
notice a t  all; and I have watched them in the autumn sitting up 
on their haunches like dogs sunning themselves, or lying asleep on 
their bellies with their fore paws stretched out in  front of them 
and their heads in some cases laid on their paws, a little on one 
side. I have also on more than one occasion walked up within 
half a dozen yards of them. Sometimes when you approach a 
little herd of them they sound their alarm and merely watch you, 
walking slowly dorm to the water as you get nearer. At other 
times they ruRh impetuously into the water at the first aign of 

Sometimes Carpinchos are much moie tame than at  others. 
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danger. They are said to be much wilder on the larger rivers, the 
Rio Negro for instance, probably because they are less accustomed 
to seeing any people except those who hunt them. No doubt the 
protection they were afforded in the Santa Elena camp contributed 
largely to their tameness there, but I always noticed they were 
less tame on the Arroyo Grande than on its tributary the Sahce. 

When disturbed and rising to their feet the Carpinchos get upon 
their fore legs first. The hair of the Carpincho is scanty, not much 
more plentiful than some pigs’ bristles, which i t  greatly resembles. 
Their colour varies from dull brown to bright chestnut, and t’his 
irrespective of age, or size, or season either, for I have noticed all 
colonrs from spring to late autumn ; smaller animals are, however, 
generally of tke dull brown colour and vice vers&. Their skins 
tan into splendidly thick, soft leather, which is used for belts, 
slippers, saddle-covers, &c. Like other thick-skinned animals, they 
like to wallow in mud. They work out hollows in the ground in 
which they wallow ; these are known as Carpincho baths. The 
Carpincho does not go to ground, but lives on the bank? of the 
rivers in such cover as it can find. It is capable of remaining 
under water and of proceeding for some distance under the surface j 
but when a herd has been disturbed at a laguna the members 
probably (‘ lie low ’’ by putting just their noses above water under 
the shelter of a bed of camelotes or other water-plants. 

I should imagine, from the size oE its incisor teeth, that the 
Carpincho would be capable of inflicting a most serious bite. One 
day late in autumn, as my friend’s hounds were drawing the monte 
of the Arroyo Qrande for a fox, we heard n tremendous L‘ worry,” 
bnt before the whip could get to them (and on his small active 
animal, really only a pony, he could, I believe,get anywhere) the pack 
went on. A pointer (one of a famous short-tailed breed), belonging 
to  the estanciero at whose house we had meb, came limping out of 
the monte with a fearful gash and incised bite in his neck, bleeding 
like a pig. It was said to be the work of a Lobo, bnt as I heard 
tahe snort of a Carpincho at  the beginning of the worry I strongly 
suspect that it was the work of one of these beasts, of which there 
were a good many in that part of the river. The Carpincho, 
from its great weight and size, and thick, clumsy shape, would be a 
very awkward beast for dogs to hold, whereal they would probably 
master a Lob0 if they had come to close quarters on land. 

The Carpincho’s hind feeb are furnished with a kind of hoof in 
three divisions, each ending in a point ; and I should be very sorry 
to get a fair kick from the hind leg of a living or dying animal. 

Upon this point I quote from Seiior Bollo, in whose book is 
depicted with photographic accuracy a group of eight Carpinchos 
in various life-like attitudes on the bank of a river. Sefior Bollo 
writes :--“If the dogs follow it, it flies while it can ; when it 
is exhausted by the blood it has lost, it places itself among the 
camelotes (a kind of water-plant) and defends itself from its 
persecutors, giving them bites with its long incisors.” 

When the? take to  the water they sometimes dive beneath the 
21” 
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surface at once and sometimes merely swim away ; they can when 
swimming along suddenly submerge themselves and disappear, and 
they can progress under water. I have watched them swimming 
in a laguna while I stood on the bank in full view. The upper 
half (or rather less), taking in the eyes, nose, and ears, of their 
oblong square heads is alone above water, the heads looking like 
logs of deed wood mysteriously propelled. They swim very slowly. 
When uneasy the Carpincho gives vent to its alarm-note as it 
swims along, raising its muzzle out of water for the purpose. 

To produce this extraordinary uoise considerable exertion is 
evidently necessary : the animal’s sides are momentarily inflated 
(perhaps to  take in air for the purpose), when the sudden jerky 
heave comes and the whole massive body of the beast is shaken. 
The sound produced is very peculiar. It is very explosive, some- 
thing between a grunt and a bark, and not unlike the sound of a 
big dog clearing its throat for a good choke, but is fuller and has 
more volume. 

The Carpincho, with its heavy-looking head, apparently nearly 
all jaws, certainly presents a curious appearance. Seiior Bollo 
says that it is so ugly that it has given rise to the saying in La Plata, 
“ feo como un Carpincho.” 

I am inclined to think that the Carpincho takes more than ti 
year to attain its full growtb, as there were always a good many 
to be seen about half the size of the quite old ones, and that they 
breed before they are full-grown. 

I am unable to  say at what season they have young, or whether 
they breed at any particular season. I shot a young one about two 
feet long at the end of spring (26th November), and saw two not 
more than 18 inches lorig on the 8th May. 

I am also puzzled to say how mauy young they have at a birth. 
On the 8th May I saw two females each with a young one. about 
18 inches long, at her side. I have never seen more than one 
young one with a female, but this I have often seen ; the young 
one keeps close to its mother’s side and they plunge into the water 
together. I am aware that the supposition that the Carpincho 
has only one young one at a birth is contrary to what has been 
written about this animal, but I merely give my own observations 
for what they are worth. 

The Carpincho is a nuisance to the sportsman, as by plunging 
into the lagunas when he comes to  close quarters they disturb 
any birds which may be there. They seem liable to  scab, also to 
some fatal disease, to judge from the number one sees dead or in 
skeleton. After a long drought, with the rivers drying up and 
ceasing to flow for weeks, we had a heavy dash of rain, which put 
the rivers in flood for a day or two, stirred up the rotten mud, 
and brought down a lot of half-decayed bodies of catrtle and bones ; 
when, therefore, the rivers sank again they were not very pleasant 
t o  the olfactory orgms. About that date I saw several Carpinchos 

just dead, with no marks of vioIence, except an eye cleaned 
out after death, no doubt by a Carancho or Vulture. One cannot 
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imagine these strong beasts being drowned, a8 they do not go to 
ground, but live in cover on the surface. 

When shot and dying in deep water they sink at once, but will 
float in an hour or two. 

I n  concluding these notes on the Carpincho I can only echo 
Sefior Bollo’s regret :-&‘ Desgraciadamente este animal tan iltil 
tiende ci desaparecer de las tierras pobladas, porque continuamente 
se le persigue.” 

CODU (Myopotamzcs coypu). 
The Coypu or Nutria, to use the name by which it is always 

known in Uruguay, was not uncommon in some of the larger 
cakdas or watercourses. Here it inhabits the larger permanent 
lagunas. I have heard it stated that if a laguna is inhabited by 
Nutrias it is a sign that it never dries up in a drought. But during 
the s e a  which prevailed during the time I was in the country, 
and may well be distinguished as the sera grande, some places 
inhabited by Nutrias did dry up, bu t  it was probably many years 
since they had done so previously. In  the steep banks of the 
lagunas the Nutrias make drives, the mouths of the tunnels being 
half in and half out of the water when it is n t  its normal height. 
The Nutria is not a very shy animal. Some of them inhabited a 
little caiiiilda by the side of which the sheep-dipping baiiad6ro at 
Santa Elena was situated, and adjoining the little potrero where 
the. pigs were kept and all the sheep killed; they were probably 
attreebed by the head of water kept up by a small dam. The 
Nutria swims with hardly a ripple and disappears noiselessly in the 
drive at the water-line. The body is dull brown, muzzle greyish, 
and there is a little warm brown on the side of the head. It 
swims with the nose, the top of the head, and a narrow line of the 
back out of water, all on a dead level, or almost so ; the nostrils 
being very high up i n  the line of the skull, they are kept out of the 
water without the nose being poked up towards the sky. A half- 
grown one brought to me alive ate green maize readily, but died in 
my absence. An old male, when captured, made most extraordinary 
wailing cries of complaint. 

[The Viscacha (Lagostomus triehodactylus), so common in the 
Argentine Republic, is not found in Uruguay, the great riyer of 
that name having apparently proved a bar to its extending its range 
into the Banda Oriental.] 

PAMPAS DEBR (Cariuciu campestris). 
I n  the neighbourhnod of Santa Elena this species-the Gama, as 

it is called-has been exterminated, with the exception of a small 
herd preserved in a distant part of the camp belonging to that 
estancia, in the rincon of the Arroyos de Monzou and Grande. 
The herd in 1892-93 consisted, so far as was known, of about a 
dozen does and seven bucks, On that part of the Rio Negro which 
I visited it is also rare, but in some parts of Florida, it is still 
mmerous. One day at  the end of January I rode up pretty cloRe 
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to a buck, with a nice head, and two does, which had been feeding 
in a low green pajonale. They were then of a warm tawny, with 
large and conspicuous light-coloured stern-marks. The peculiar 
strong musky odour (rather like cat) was appareut after they had 
cleared out. 

The ordinary head of a full- 
grown buck possesses the '' tray " and has the beam branched once, 
six points in all on the head. I have, however, known a case in 
which the tray branch of one antler had bifurcated and the head 
had seven points. This head was carried by one of the Santa Elene 
deer which (it is believed) died a natural death and was moat 
likely very old. The head approached even more nearly than usual 
that form of the normal Rucervine type assumed by Schomburgk's 
Deer (C'enus schomburgki), omitting of course the brow-tine, 
which is not carried by the Guazus. The bifurcations of the hind 
branch of the beam in this specimen are much closer together than 
in most other examples I have examined (including one other from 
Santa Elena), which resemble the figure in Admiral Kennedy's 
'Sporting Sketches in South America,' p. 38. The does, at  all 
events in their youth, have a few whitish spots on each side of 
the back. At a pulperia near the south bank of the Rio Negro 
I saw a tame fawn, a lovely little creature. 

The other deer of Uruguay are the Red Deer or Ciervo (0. ?>a- 
Zuclasusf, " el Ciervo de 10s pantanos " of Seiior Bollo, now rare, 
found in the monte of the Rio Uruguay, and, as Mr. C. J. F. Davie 
of Montevideo tells me, also about Olinilr, and in the jungles of the 
Department of Salto ; and the little Swamp Deer, or Guam-vir8, 
a single-pronged-horned deer of the brocket type, now also rare 
(probably Cervus simplicomis, 1lliger)-wide ' Description Physique,' 
p. 466. Mr. T. W. Burgess told me it used to be fovnd on the 
north bank of the Rio Negro about the Rincon de las Palmas, and 
I believe it is also met with in the monte of the Rio Uruguay. 

This species has no " brow "-tine. 

AZARA'S O~ossvad (DideZphys azarm). 
Azara's Opossum, or the '' Comadre'ja " as it is always called, is 

common and very fond of visiting estancias at night to rob hen- 
roosts and pick up any flesh food lying about. Dogs often give 
the alarm at night, but it is not easy to distinguish an opossum 
among the rafters or the branches of a tree. I remember one 
moonlight night coming on one suddenly as it sat on a low roof 
close to the house, but it is needless to say he was not there when 
I returned with a pistol. Another night the dogs at the same 
place stuck one up in a shed roof, which was at last discovered and 
potted by the light of a match. The Cornadrbja has a peculiar 
sour, sickening smell, emitted when it is irritated or frightened. 
The smell is not strong, but very pertinacious, and to some people 
it is more disgusting than that of a Skunk. 

The feet of the Comadreja are formed for climbing, and it runs 
on the ground in an awkward tip-toe fashion. Yet it lives in a 
nearly treeless country, the river monte in South Soriano being 



1894.1 MAMMALS OF URUGUAY. 315 

the only natural wood (composed of low thorny trees and big 
willows), and the Comadr6ja preferring to live on the Kigher camp, 
where it) lies up in clefts and holes among the granite boulder 
rocks ; among these a few low thorny bushes are found in some 
cases. I have never seen a Comadr6ja in the monte or up any 
native tree, but have no doubt they often climbed the trees at 
the estancias, which Mr. Davie tells me they are well able to do. 
Yet this animal has a very prehensile tail, naked and scaly. Having 
hauled one out of a cleft by the tail, I found that it twined the 
latter tightly round my fingers, the muscular power being con- 
siderable. At 
bay, whether in rocky holt or old ants’-nest, laid up in a soft bed 
of (lead grass, or ‘‘ drawn ” and facing a dog with arched back and 
grinning teeth, they make a snarling, grunting growl and a hiss. 
It is necessary to kill those taking up their quarters near houses, 
but they are often very difficult to kill. I have hammered one with 
a stick and thrown its heavy body against a rock time after time, 
and then, after carrying it by the tail for some distance, discovered 
that it was still alive. Much of the difficulty arises from their 
habit of shamming. Once I smoked out a female and two one- 
third grown young ones. A young one came first and was appa- 
rently laid out with a blow from my stick ; I had to run round the 
rock after the next, and when I came back (in less than half a 
minute) the first had come to life again and departed! An old buck, 
worried by a dog and finished off with a shot in the head from a 
collecting-gun and left for dead, was found an hour or so after 
partly recovered. 

A female was brought in on 30th October with ten young, naked, 
pink, and blind ; head and body 2 inches, tail 14 inch long. Inside 
the mother’s pouch were 9 teats only, which calls to one’s mind the 
complaint of the eleventh little pig ! 

They run up the boulder rocks with great agility. 

THICK-TAILED OPOSSUM (Diddphyys crassicaudata). 
The Comadreja colorada, as this species is called, is rare in the part 

of Soriano where I was living, only one having been killed there 
duriug my stay so far as I know. It is said by the residents to 
be excessively savage (‘‘muy brava’’) for so small an animal. 
Responding to a suggestion of Mr. Davie, I inquired whether the 
female had a pouch capable of carrying her young, and one rather 
sharp and observant puestero’s boy declared that it had. Although 
the adults nre so savage, a lady of my acquaintance had a young 
one, taken from the body of its dead mother in the camp south 
of the Rio Negro in February, which was perfectly tame. It 
unfortunately shared the fate of so many ladies‘ pets and was slain 
by a large tom-cat belonging to a house at  which she was staying 
on her way to the coast, a day or two before I went over there. 
The fur  of this animal is very beautiful. It is of a warm, light 
chestnut, paler and yellower on the sides and lower pazts. The 
upper parts have a flush on them of what can only be described as 
crimson. 
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April 3,1894. 

Sir W. H. FLOWER, K.C.B., LL.D.,F.R.S., President, 
in the Chair. 

The Secret,ary read the following report on the additions to the 
Society’s Menagerie during the month of March :- 

The registered additions to the Society’s Menagerie during the 
month of March were 69 in number. Of these 47 were acquired 
by presentation, 13 by purchase, 2 were born in the Gardens, and 
7 were received on deposit. The total number of departures 
during the same period, by death and removals, was 86 :- 

Dr. Giinther exhibited specimens of Lepidosiren paradoxa, 
collected by Dr. Bohls in the backwaters of the tributaries of the 
Upper Paraguay River (swamps of the Chaco). He pointed out a 
peculiar modification of We skin of the upperside of tthe hind 
limbs, which is beset by tentacle-like papillae. These, when fuily 
developed, are arranged in fan-like sets with from 2 to 7 branches 
each. This structure, he stated, is peculiar to the male sex, and is 
fully developed only in sexually mature specimens. 

Dr. Giinther expressed his doubts as to the validity of the 
species recently described by Professor Ehlers as Lepidosircn arti- 
cuZnta, from Dr. Bohls’s specimens. 

The specimens exhibited to the meeting did not bear out the 
constancy of the characters on which Professor Ehlers relied for 
the distinction of two species of Lepidosiren. 

The following papers were read :- 

1. Further Field-Notes on the Game-Animals of Somaliland. 
By Capt. H. G. C. SWAYNE, R.E., C.M.Z.S.2 

[Received February 24,1894.1 

Native name “ Balnnka ” 
of the Adone (Webbe Negroes), corrupted to  ‘‘ Balango” by the 
Somslis. 

I believe there are no Waterbwk in the whole of Somaliland, 
except on the backs of the Webbe Shabeyli. The only other 
place in SomnlilaEd which might possibly contain Waterbuck 
would be the Lowei Nogal, near the east coast. There are none on 
the Tug Fafan, at any of the points where I have crossed it. 
There are said t)o be plenty all along the Webbe Ganana (Juba), 
the course of which lies chiefly through Gallaland. 

WATI~IRBUUK ( Cobus ellipsiprymnw). 

Nacbrichten der k. Gesellsch. Wiss. Gottingen, 1894, No. 2 (March 10). 
a In continuat.ion of his paper ‘‘ On the Antelopes of Northern Somalilsnd,” 

P. 8. S. 1892, p. 300. 
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The first important collections of the Waterbuck were made by 
Colonel Paget and myself on two independent but simultaneous 
expediticns to the Webbe last spring. 

1 found these Antelopes very plentiful alk dong both banks of 
the river, from ImB down to Burka in the Aulihan tribe, which 
was as far as I followed the stream. 

They lie up in the dense forest which clothes both banks of the 
river for some 200 yards from the water’s edge ; and they go out 
to feed in the open grass-flats outside the forest. 

They go in small herds up to about fifteen individuals, though 
most of the herds I saw consisted of only four or five, with one 
old buck. 

The habits of the Somali Waterbuck are similar to those of the 
same species all over Africa. They feed chiefly on gram, delight 
in a mud-bath, and take to the water readily j a wounded buck I 
was following in thick forest tried to escape by swimming the 
Webbe, some 90 yards across, and we shot him a6 he galloped 
along the further bank. The Waterbucks on the Webbe vary 
much in colour, from brownish grey to nearly black. 

The white lunate marking over the tail is always present ; some 
heads have the forehead bright rufous brown, and others are 
nearly black in this part. The flesh is eaten by the ATegroes, 
but not by Somalis. 

The horns obtained on the Webbe are small compared to 
Waterbuck horns in other countries; out of some 15 heads 
collected by me at  different times, none reached 25 inches. The 
females are hornless. 

BUSHBUCK (Tragelaphus decula). 
The Bushbuck is common in the dense forest on the Webbe 

banks; and it is the most wary and difficult to shoot of all the 
game-animals I have ever encountered. I never heard of its exist- 
ence till my serond expedition to the Webbe last autumn. 

At Karanle I bought several skins and horns of “ D61” from the 
natives, which had been obtained by means of disguised pits, with 
a stake in the bottom of each. The Webbe pits are made by the 
Adone, and are about eight feet deep and five in diameter at the 
top. They are dug in the densest jungle in the paths frequented 
by the “D61” when going to and returning from the water. 
Some of these paths are long tunnels 3 feet bigh, bored through 
the masses of vegetation for 50 yards or more. Sometimes I 
could only get to  the river by creeping on all-fours through these 
tunnels; this is exciting work when it is considered that many 
kinds of game use them. 
On inv arrival at Karanle I sent skilled Negroes to repair all the 

pits within a mile or two of my camp, in the hope of getting 
a specimen. 

During B month on the Webbe banks I shot only one young 
buck with my own rifle ; but I organized three or four drives, in 
one of which my men shot a buck with their hiders. 

Native name ‘‘ Ddl.” 
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On this occasion the buck was in company with one female, 
which broke back through the line in spite of the firing, and in 
rather a curious manner. The only wp-9 of crossing the line was to 
jump over the head of one of my men who was standing erect; 
and this she did, striking him in the centre of the forehead with 
her hoofs and knocking him down ; and so she got away. 

The longest pair of horns were a pair which I picked up, 
measuring about 17 inches in length. Females hornless. 

The young of both sexes are of a distinct reddish brown, 
getting darker as they grow older, and the natives say the old 
bucks become nearly blauk. The hair is generally curiously worn 
off along the spine. 

There are four or five transverse white stripes and white spots 
up to about thirty on each side, more numerous in the young 
animals. The necks are scantily covered with short hair, and in 
the two young bucks we killed were very slender. The flesh is very 
good eating. I am not aware that the Bushbuck exists anywhere 
in Somaliland but in the dense forest close to the banks of the 
W-ebbe-Shabeyli river. 

CLARKE’S GAZELLE (Ammodorcns clnrkei). Somali name ‘‘ Dibn- 
t r y ”  or ‘( Diptag.” 

The Dibatag is common enough where it is found at  all, but i t  
is very local in its distribution. 

Since Mr. Clarke first discovered it in the distant Mareban 
country, to the south-east, and in the Dolbahanta country, a few 
have been met with and shot by sportsmen in the eastern parts of 
the Haucl Waterless Plateau. 

I have been singularly unfortnnate with this Antelope, never 
having been in the country inhnbited by it till I went to the 
Nogal Valley three years ago. At that time the “ Jilrtl,” or dry 
season, was at  its height, and all game scarce and shy. I never 
got a Dibatag till last June, when on my return journey from 
Ogaden across the Waterless Plateau I made a detour of several 
days to the east on purpose to shoot one. 

1 searched for Dibatag at Tur, a jungle due south of Toyo grass- 
plains, the distance being some eighty miles from Berbera. 

I was lucky in getting one good buck and in picking up two 
pairs of horns. I saw a good many Dibatag, but all were wild and 
shy. This is their exheme western limit, and they never by any 
chance come so far south as the Golis range. Further east, towards 
Buro, they are more plentiful and less shy. 

Dibatag are very difficult to see, their purplish-grey colour 
matching with the high ‘‘ durr” grass in the glades where they 
are found. I t s  glossy coat, shining like that of a well-groomed 
horse, reflects the surrounding colours, making it sometimes 
almost invisible ; and at the best of times its slender body is hard 
to make out. 

I have often mistaken female Waller’s Gazelles for Dibatag, and 
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shot one of the former in mistake for the latter. The habits and 
gait are much the same, 6ave that the Dibatag trots off with 
head held up, and the long tail held erect over the back like 
B stick, nearly meeting the head, while Waller’s Gazelle trots away 
with its head down and its short tail screwed round. Like 
Waller’s Gazelle, the Dibatag goes singly or in pairs, or small 
families up to hdf a dozen or so. 

Like Waller’s Gazelle also, the Dibatag is enabled by its long 
neck and long upper lip to reach down branches of the mimosa 
bushes from a considerable height. As I have mentioned before, 
the shape of head and way of feeding of both the Dibatag and 
Lithocvoniw zonlleri nre giraffe-like, and I have seen both animals 
standing on the hind legs, fore feet planted against the trunk of a 
tree, when feeding. I think Waller’s Gazelle subsists almost 
entirely on bushes, aa they are constantly found in places deserted 
by Oryx and all other antelopes because there was no grass. 1 
have seen Dibatag feeding both on thorn-bushes and on the 
“ durr ” grass. 

The country most suitable for Dibatag is jungle of the ‘‘ Khansa ” 
or umbrella mimosa alternating with glades of ‘( durr ” grass, 
which grows about six feet high. 

Both antelopes can live far from water. 

The females are hornless. 

THB SAKARO ANTELOPES (see P. Z. S. 1892, p. 307). 
There are certainly two of these small Antelopes, which are 

called by the natives L L  8Gikciro &mli” or “ Bussuli,” and “Xak6ro 
Gotass” or L‘ Bol-ass ” (i. e. red-belly). 

There is also a third SakGro recognized by the Somalis, which I 
have often shot and generally classed with the Bol-ass. It is smaller 
than the (301-ass and has yellowish grey on the sides of the belly 
instead of red, but is in every other respect similar. The Somalis 
call it (‘ Sakciro @ t q z G  ” or “ ffuyu,” and declare it to be a distinct 
variety from the aol-ass, to be known by its smaller size and 
the yellow belly. It appears to be found wherever the Gol-ass is 
found. 

I have often noticed, in about, two hundred specimens that I 
have shot for food at one time or another during eight years, that 
the skulls appear to vary much in size in adult animals, but my 
attention was called to the third native name only at the end 
of mg,.last expedition. 

I will therefore consider, in the absence of proof, that there are 
only two kinds of this small antelope, viz. the Gussuli aud the 
Gal-ass. 

The Bol-ass is the ordinary Somali C‘Sakdro,” which I have 
mentioned in my former paper. 

I came on the “Gussuli” for the first time a day’s journey 
south of Seyyid Mahommed’s village in the Malingur tribe and all 
over the Rer Amaden country. Its range is very similar to that 
of the Rhinoceros, and it is found in many parts of the Haud, 

[On these Antelopes see also Mr. Oldfield Thomas’s paper, below, p. 323.- 
P. L. s.1 
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where it overlaps with the range of the Gol-ass. The female 
Gussuli appear to be much larger than the male; and it is a 
pretty safe rule, when looking for a buck, to fire at  the smaller one. 

The Gussuli have long snouts, in shape quite different from 
that of the Go1-ass, being much longer and tapering to a point. 
They are also somewhat larger than the Gol-ass, and are recognizable 
in the bush by their grey colour. They start up in pairs or in 
threes. Sometimes the bush is alive with them, and I have seen 
more than a dozen run off together; but they do so only when 
alarmed, and are not naturally gregarious. 

T m  BEIRA ANTELOPE (see P. 2;. 5. 1892, p. 308). 
‘‘ I first heard of the ‘ Beira ’ near Ali-Maan, in the Gadabursi 

country, among ver.y rugged hills, in the autumn of 1891. Then 
my brother (Capt. E. Swayne, Bengal Staff Corps) saw two for 
the first time, but failed to get a shot. 

“ He described them as reddish Antelopes, rather larger than the 
Klipspringer, with small straight horns, bounding away among the 
rocks exactly as a Klipspringer does. 

“On my last trip the Somalis assured me that I should find 
‘Beira’ on the Wagar Mountain and on Negegr, which is its eastern 
continuation, is about 40 miles S.S.E. of Berbera, and rises to 
nearly 7000 feet. They said it was nearly as large as an ordinary 
flabby-nosed Gazelle, but reddish--that it inhabited ground similar 
to the Klipspringer, but was 8h-f and difficult to  shoot. This no 
doubt accounts for no European having phot one, though my 
brother heard of them so far back as 1891. 

“ 1  tried vainly to get ‘ Beira,’ having no time to go again to 
Wagar myself. On leaving the coast last November, I sent men 
in to look for ‘Beira,’ offering a reward of 20 rs. for a good head 
and skin of a male and female, and gave full instructions to my 
agents in Berbera and Aden to pay the reward and to send me the 
specimens. I received the two skins and pair of horns direct 
from Aden, without explanation, but  have no doubt whatever they 
are the specimens of ‘ Beira’ which I sought. They have 
evidently been killed by natives, and that accounts for the imper- 
fect condition of the specimens. To my brother is due the credit 
of the discovery.” 

GRETY’S ZEBRA (Epuus gwvyi). 
Gr6vy’s Zebra was, I think, first shot in Somaliland by Colonel 

Paget and myself on our simultaneous expeditions last spring. 
I found them first at Durhi, in Central Ogaden, between the 

Tug Fafan and the Webbe, about 300 milrs inland from Berbera. 
I shot seven specimens, all of which were eaten by myself and my 

Somali name ‘‘ Fer’o,” 

[Since this priper was read the “Beira” has been described by Herr 
Meuges (Zool. Anz. xvii. (1894) p. 130) as a new species, and called OTeotragte 
megaZotis.---P. L. S.] 
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thirty followers; in fact for many days we had no other food; 
and this was no hardship whatever, as the meat is better than that 
of many of the antelopes. The flesh is highly prized by the Rer 
Amaden and Malingur tribes, 

The Zebra was very common in the territory of these two tribes. 
The country there is covered with scattered bush over its entire 
surface, and is stony and much broken up by ravines ; the general 
elevation is about 2500 feet above sea-level. 

The Zebras, of which I saw probably not more than 200 in dl, 
were met with in small droves of about half a dozen, on low 
plateaux covered with scattered thorn bush and glades of ‘‘ durr ” 
grass, the soil being powdery and.red in coloiir with an occasional 
outcrop of rocks. I n  this sort of countrg they are very easy to 
stalk, and I should never have fired at them for sport alone. I 
saw none in the open flats of the Webbe valley, and they never 
come near so far north as the open grass-plaius of the Haud, 
Durhi south of the Fafan being their northern limit. 

The young Zebras have longer hair and the stripes are rather 
light brown, turning to a deep chocolate, which is nearly black in 
adult aniutals. 

After firing at  one of a drove of Zebra3 I was sorry to find on 
going up fo it  that it was a female, and that its foal was standing 
by the body, refusing to run away though the rest had all gone. 
We crept up to within ten yards of it, and made an unsuccessful 
;Ittempt to noose it with a rope weighted bg bullets, but it made 
off after the first try. We must have been quite five minutes 
standing within ten yards in the thick bush while we were pre- 
paring the noose. 

Zebras are very inquisitive; when I was encamped for some 
days at  Eil-FGd, in the Rer Amaden country, the Zebras used to 
come a t  night and bray and stamp round our camp, and were 
answered by my Abyssinian mule. The sounds of the two 
animals are very similar. 

B ~ A O K  RHINOOEBOS (Rhirioceros %corn&). Native name 
‘6 Wiyil.” 

For many years the Two-horned Rhinoceros has been known 
to exist in the interior of Somaliland, and going further in 
every year I have constantly been expecting to come upon their 
ground. 

The first Somali Rhinoceroses were shot by my brother and 
myself in our expedition tlo the Abyssinian Border in August 
1892, and since then only a few have been shot by Europeans. 

They come far north of the range of the Zebras, sometimes 
wandering as far as the open grass-plains of Toyo, a hundred miles 
south of Berbera, where they hide in the patcbea of cL durr ” grass. 
They are common in the south-eastern Haud ; I never found any 
signs of them in many expeditions in the Habr Awat, Esa, and 
Qadabursi countries. They are most common in the valley of the 
Tug Fafan, and thence in the whole of the country as far RS the 
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Webbe, and they are plentiful beyond in Galla-land. They are 
said to exist to the south-east of Berbera, but I never saw any 
traces of them. 

We found the Rhinoceros the most stupid game-animal we have 
encountered, and easily approached if the wind is right. They 
were not more prone t o  charge than Elephants, and I only had 
one narrow escape. 

The ground they like best is very stony broken hills wit’h some 
river-bed not too many miles distant, where they can go at  night 
to drink and bathe. They travel considerable distances to the river 
and wander all night up and down the channel looking for a 
convenient pool, and making a maze of tracks in the soft sand. 

The Abbasgul, Malingur, and Rer Amaden tribes eat their flesh 
when hungry, and I found it very good and lived for a week on it. 

We could usually cut from 15 to 30 shields from each Rhinoceros, 
2 inch thick and 15 inches in diameter, worth about a dollar apiece 
at the coast. 

Everywhere in Central Ogaden the caravan-tracks are furrowed 
in grooves a yard or more long and six inches deep, which look 
like the work of a plough. This is done by the Rhinoceros plunging 
his front horn and hard thick lip into the ground as he walks 
along. 

A good pair of bnll’s horns measure 19 inches for the front and 
5 inches for the back one. 

I have never seen more than three together. 

MISCELLBN~OUS NOTES. 
Besides the animals mentioned in this and my previous paper, 

the game-animals seen by me in Somaliland include Lions, 
Elephants, Leopards, Wart-Hogs, and Ostriches. 

The Spotted Hyaena is very common, and the Striped Hyaena 
rather rare. There is a wild dog, called “Yey,” which I have 
never seen or shot. 

I had a horse 
dragged into the river and killed by one. There are a few schools 
of Hippopotami, one of which had its usual abode near Sen- 
Morettu, but I failed to find it, only coming upon the fresh 
tracks. 

There are Giraffes in the Aulihan country, three days from Burka, 
but I gave them up for the chance of going to the Arussi 
Ballas. 

While on the Webbe 1 heard that four Buffaloes, all bulk. 
had strayed from the GerirB Qalla country, through eight,y miles 
of bush, and had taken up their abode in the forest on the Webbe 
banks at  Sen-Morettu, four years before my visit to that spot. My 
informant, a Gilimiss Somali, told me his father had killed two 
of them, two years before, with poisoned arrows, and that two 
remained. 

I found their fresh tracks, the first I had ever seen, and tried 
very hard for two days to get a sight of them. We put them up 

Crocodiles swarm in the Webbe-Shxbeyli river. 
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eight times at a few yards distance it1 the fearfully dense forest, 
without once seeing them, and organizing a drive next dav they 
broke through the line of beaters and got away, making for tfhe 
distant Galla Hills. These are the only Buffaloes I ever heard of 
in Somaliland. 

They are said by the Gallas to be plentiful on the Webbe Web, 
a tributary of the Juba, three days distant from Karanle. 

2. On the Dwarf Antelopes of the Genus Madoqua. 
By OLDFIELD THOMAS, F.Z.S. 

[Received March 17, 1894.1 

The genus Mutloqua (by which name, as Mr. Sclater has pointed 
out, Neot~ugus of most authors should be known') consists up to  
the present. of t,hree species-M. snltiana, Blainv., from Abyssinia, 
M. kirki, Giinth., from S. Somali and E. Africa, and M. dcwau- 
Tensis, Giinth!a, from Damaraland. During the recent opening up 
of the fauna of Somaliland, the North-Somali specimens, without 
any very detailed comparison, have been referred to .M. saltiana, 
and the Central-Somali ones to M. kirki, these being indeed their 
nearest allies in each case ; but now, on a careful examination of 
the whole genus, which has been helped by the further material 
recently collected by Capt. H. B. C. Swayne, and present,ed to the 
Museum by Mr. Sclater, I have come to the conclusion not only 
that these two are each different from the species t o  which they 
have been respectively referred, but also that there is a third Somali 
species, different again from the other two. I have therefore now 
to describe all three species aa new. 

It happens most unfortunately that a good deal of the material 
before me has been collected by sportsmen who have not been 
trained as professional collectors, and who, in crossing the ranges 
of the three Somali species, have killed and brought home a number 
of skins and skulls, but the exact reference of these each to the 
other is not always quite certain. By care in the selection of type 
specimens, however, risk of error from this cause is minimized, much 
a8 it has added to my difficulties in working out the genus. 

The genus is readily divisible into two very distinct groups,,of 
which M. saltiana and M. kirki are respectively typical; the 

1 Mdoqaa, Ogilb. P. Z. 8. 1836, p. 137. 
Neatraps, Gray et auct. plurim. (nec H. Sm. in Qriff. An. Eing. iv. p. 269. 

T e N. pygmmq L.). 
%!he genus which has hitherto borne the name of Nunotrugus, Sund. (1846), 

muat therefore now be known by that of Neotragus. 
a Mr. True, in his paper on the Mammals of Rilima-qjaro (P. U. 5. Nat. Mus. 

xv. p. 477, 1892), has suggested that M. kirki and M. danweltsis are the same, 
and UME for them the latter of these two names, unaccountrtbly as it appears 
to me, kirki having been the first described. In my opinion, however, 
M, damummsis is redly distinct from M. kirkii, being considerably larger than 
the latter, as may be men by the synopsis and measurement# given below. 

Type M. saltiama, Blainv. 
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characters that divide them are practically those brought out by 
Dr. Giinther in his description of the labter l, at lea& so far as the 
skulls and teeth are concerned. 

Fig. 1. 

Skull of Madoqwa guemtheri, side view. Reduced. 

The first species to be described belongs to the kirki section, and 
of this, which I propose to name in honour of Dr. Giinther, who 
first described the remarkable cranial peculiarities of the members 
of the section, the Museum possesses the following material :- 

a. Immature skull, d . Central fiomaliland. E. Lort Phillips. 

6. Adult skull, 9 .  Central Ogaden, 3000 feet, Aug. 1893. 

c,d. 2 ad. skins, Q .  Central Ogaden, 3000 feet, Bug. 1893. 

Taking as the type the skull b, which in all probability belon s 

B.M. 86.11.19.2 '. 
Capt. IT. (3. 0. Swayne. 94.2.21.18. Type. 

Capt. H. G. C. Swayne. 94.2.21.16,17. 

to one or other of the skins c, d, the species may be brie % y 
diagnosed as :- 

MADOQUA BUBNTHBRI, sp. n. 
Essential characters of N. ?&hi, but the lower, premaxillary 

part of muzzle much longer and narrower, while the nasals are 
much shorter. Tip of nasals, and also the front edge of the upper 
part of the secondary process of the maxillre, where it meets the 
nasals, level with the front edge of p.4 iustead of PA. Pre- 
maxilla not reaching to nasals. Breadth of muzzle halfway 
between gnathion and p.2 less than a quarter the distance 

P. 2.8. 1880, p. 17. 
a The skull mentioned by Sclater, P. Z. 5. 1886, p. W4. The skin referred 

to at the same time. a8 is clearly ahown by its sire and other charadem, did 
not really belon 
(86.11.19.3), ant i s  referable to the species deaciibed below a8 M. phillij.&. 

as.waa supposea, t o  this ikull, but to another, younger one 
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between these t a o  last-named points, while in M. kirki this breadth 
is about one-third. M.3 
with the additional third lobe found in M. kirki aud damarensis, 
but it is decidedly smaller than in either of thecle species. 

For dimensions of the typical skuil see table, p. 326. 
Externally, the species, as judged by the skins c and d, is 

coloured almost precisely as in M. h-zrki, atid the only obvious dif- 
ference is that the snout is far more elongated and proboscis-like, 
and fully justifies the remarks on its extraordinary length often 
made hp Somali sportsmen, remarks which, taking then] as applied 
to M. kirki, have always appeared to be somewhat exaggerated. 

The function of the proboscis is as yet quite unknown, but one 
migbt put forward as a suggestion the possibility of its being of 
service in searching for bulbs under the surface of the soil. 

The second species, w,hich I propose to name in honour of 
Mr. E. Lort Phillips, who was the first to obtain it and to whom 
the Museum is indebted for so much interesting Somali material, 
belongs to the AV. srcltiana group, distinguished by the absence of 
the third lobe on K 3  and by its less specialized muzzle. 

Teeth rather smaller t,han in M .  kirki. 

Fig. 2. 

Skull of Madoqua gzhestheri, top view. Reduced. 

Of this, which has hitherto been put down as M. saltiana, there 

a, 5. Adult & 2 ,  in spirit. Dobwain, in the Maritime Hi l l s ,  
we before me the following specimens :- 

PROO. ZOOL. Soa--1894, NO. XXII. 22 
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40 miles 8. of Berbera, Jan. 1888. E. Lort Phillips. 
88.6.20.7,8. a the type. 

e. Imm. skin l, 6. ‘< Central Somali.” E. Lort PMfips. 
88.11.19.2. 

d. Young skull (probably belonging to c). E. Lore Phillips. 
86.11.19.3. 

ei. 2 skins and 3 skulls. Capt. H. G. C. Swayne. 
93.12.1.8,9 j 94.2.21.12,13, 62 19. 

As compared with Abyssinian examples of M. sultianu, the 

MADOQUA PHILLIPSI, sp. n. 
Sue decidedly smaller than in M. saltiana (see skull-measure- 

Back finely grizzled ashy grey ; sides, shoulders, 

Berbera. 

following are the characteristics of 

ments below). 

Fig. 3. 

Elkull of Madopa phillipsi. Reduced. 

and limbs bright rufous (“cinnamon,” Ridgway), as compared with 
the faint rufous of the shoulders and limbs of M. sakiagza. Head- 
co~ours and markings apparently as usual. 

1 The akin mentioned by Sclater, 1. c. 
22* 
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Dimensions of the type, an adult male in spirit :-Head and 
body 470 mm., hind foot to base of hoof 159, ear from notch 59. 
For skull-measurements see table, p. 326. 

Hab. Northern half of Somaliland. 
This, the ordinary ‘ 6  Dik-Dik ’’ of Northern Momaliland, seems 

to be very common throughout its range. Capt. Swayne tells me 
that during every day’s march they are constantly being put up 
and shot, exactly like the common European hare, the habits o€ 
which they closely imitate. 

Although undoubtedly very closely allied to the Abyssinian 
species, its differences, both in size and colour, appear to be SO 
marked and so const,ant that I no longer feel justified in assigning 
it to that form. The name of Jf. saltiana should therefore be 
entirely struck out of the list of the Somali fauna. 

, 

Lastly we have to deal with a species which, found, like 
M. phillipsi, near Berbera, is there well-known as distinct both to 
sportsmen and natives, and has a different local name. I propose 
to name it after the enthusiastic naturalist and sportsman who tirst, 
drew my attention to its distinctness, and whose notes on it have 
been already published in the ‘ Proceedings.’ 

MADOQUA SWAPNII, sp. n. 
Colour approximately as in M. saltialza; size less than in M. 

phillipsi, and therefore far less than in M. saltiunn, Colour of 
back grey with a strong fulvous suffusion ( L L  isabella ” of Ridgway 
seems the nearest, but is not vellowish enough). Limbs rufous, 
and sides faintly so, but very different from the strong well-defined 
rufous of M. phillipsi. 

Of this species the Museum has three skins, brought home by 
Capt. Swayne from Berbera, and of these No. 94.2.21.15 is 
selected as the type. 

The measurements are as follows :-Head and body (c.) 500 mm., 
hind foot without hoofs 149, length of hoof 22. 

Besides the skins, one skull of Capt.. Swayne’s (94.2.21.20) and 
another one (85.11.16.3), collected at Gerbatir, N. Somali, by Herr 
Menges, are referred provisionally to this species, and the measure- 
ments of the former given in the table on p. 326. 

Capt. Swayne tells me. that the native name of M. szuaynei is 
‘‘ Gtuyu,” of M. phillipsi “ Go1-ass,” and of M. guentheri ‘‘ Gussuli.” 

The following rougb synopsis of the species of Madoqua will 
help to summarize the results arrived at :- 
A. Last lower molar without a third lobe ; upper line of premaxille slanting, 

scarcely curved. Proboscis less developed. 
a. Back iellowish or fulvous grey, aides scarcely more fufous. 

a’. Sise larger, basal length of skull 96 mm . I . A p a .  

bz. Bize smaller, basal length of skull about 78 mm. 
saltaana, Blainv. 

N. Somali. 
2. M. r iuapei ,  Thoa. 
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b. Back grey, sides and shoulders rich rufousor cinnamon ; size intermediate 

B. Last lower molar with a third lobe ; upper line of premaxillEe 9-shaped. 

c. Ti of nasals about revel with front edge of anterior premolar, about 

between last two (skull 84 mm.). N. Somali. 
3. M. phillipsi, Thos. 

Proboscis more develo ed. 

i 3  mm. from end of premaxillat (gnathion). 
cl. Back of orbit to gnathion about 86 ~ L Q .  

d? Back of orbit to gnathion about 76 mm. 

Damaraland. 

S. Somali to Kilima-njaro. 
4. M .  damarensis, Giinth. 

6. M. kbki,  Giinth. 

6. H. gzcentheri, Tho% 

d .  Ti of nasals about level with back of middle premolar and about 42 mm. 
8om gnathion. 

ea. PkLteau of Central Somaliland. 
P.S. (Aprd 1313, 1894).-Since this paper was read Dr. E. 

Donaldson Smith bas presented the British Museum with further 
example8 of the two Northern Somali species-M. phillipnsi (from 
Milmil, 1894) and M. swapei (also from Milmil). 

3. On the Occurrence of the White or Burchell’s Rhinoceros 
in Mashonaland. By R. T. CORYNDON. 

[Received March 30, 1894.1 

(Plate XVII1.l) 
This subject cannot but have a melancholy interest, not only to 

zoologists, but to sportsmen and naturalists all the world over, for it 
is more than probable that before the close of this century the 
Whit,e Bhinoceros,the largest of all the mammals after the Elephant, 
will be extinct, and this, too, with but very few preserved specimens 
in existence to give the natural-history student of the future an 
idea of its enormous size and peculiar structure. 

In the early hunting days in Matabililand, and in the high well- 
watered country which has since come to be known as Mashonalnnd, 
Rhinoceroses of both kinds were comparat’ively common : the White 
(Rhinoceros sinizcs) was found usiially in the open grass-country, 
the Black (R.  bioornis) usually in the rugged hill-count,ry. It is 
now generally recognized that there are in Africa only twb varieties 

1 [The figure (Plate XVIII.) is taken from one of the male specimens shot by 
Mr. Coryndon, which has been excellently mounted for the Tring Museum by 
Mr. Rowlapid Ward, F.Z.S., of Piccadilly. It is described (‘ Land and Water,’ 
A y i l  11, 1894, p. 571) as follows :- 

The speoiriien stands 6 feet 16 in. at the withers; length between uprights 
12 feet, 1 in. ; lengt,h from lip, along bases of horns, up between ears, and fol- 
lowing curves of back to root of tail, 13 feet ; to tip nf tail 15 feet 8& in ; girth 
behind shoulders 10 feet 3.3 in. ; girth round forearm 3 feet 4a in. The de- 
velo ment of the muscle of the fore-arm attracts attention at  once. The width 
of tEe lip between the greatest depth of the nostrils is jusc under 12 inches. 
The anterior horn measures 2 feet 3 in. round the base, and is 1 foot 104 in. 
from base to ‘ tip.’ ” 

Mr. Rothschild asks me to add the followiug remarks :-‘I In years gone by, 
when this species was common throughout the Cape Uolony, thoee found 
in the south-west, are said to have been mncli paler and whiter in colour than 
thong in the north-east, and may have justified to a certain extent the name of 
White Rhinoceros.”-P. L. 8.1 
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of the Rhinoceros, the black and the white ; the old Dutch elephant- 
hunters always believed in several, and advanced as their reasons 
the different lengths of the anterior horn, and made their decisions 
by this standard alone. Both Rhinoceroses are easy to shoot, and 
it is small wonder that when a long train of carriers has to be fed, 
or when natives are hunting for a supply of meat to carry back to 
their kraals, rhinoceroses were shot in preference to buck, wary 
and difficult to stalk as they are and as a rule more tenacious of 
life. Furthermore, it is natural that a White Rhinoceros should be 
shot in preference to a Black, for they generally carry a good deal 
more fat, are very much larger, and as a rule have larger and more 
valuable horns. 

As time went on both white and native hunters carried on their 
work until, a few years ago, naturalists and sportsmen woke up to 
the fact that there were very few of the White Rhinoceros left in 
the country. This happened at  an unfortunate time, for just then 
Mr. F. C. Selous, whom I consider the only scientific hunter between 
the Crocodile and the Zambesi Rirers, was engaged by the Chartered 
Company to guide the Pioneer Expedition up to Mashonaland, 
and was in consequence unable to afford the time necessary for a 
trip to the country where they were supposed still to exist. Need- 
less to say, all this time the natives were shooting in the ordinary 
course and naturally did not understand the view taken in England ; 
had they fully appreciated it, however, I do not suppose it would 
have made any material difference to them. 

Thus it was that, thanks to their greater size and to the fact 
that they carried more fat and finer horns than the Black, the 
Square-mouthed Rhinoceros has gradually disappeared, and was, 
until we shot those obtained in 1892, considered by zoologists to 
be very nearly, if not quite, extinct. 

How these names-the Black and White-originated, I do not 
know, and I have heard of no satisfactory theory. 

No serious assertion has, I believe, ever been put forward 
that the Square-mouthed Rhinoceros occurs north of the Zambesi; 
certainly no horns in any way resembling the massive growths of 
R. simzcs have been brought from there. Count Teleki claims to have 
shot a White Rhinoceros in N.E. Africa, not far, I think, from 
Kenia. It is interesting to see that he bases his claim upon the fact 
that this rhinoceros was of a distinctly lighter colour than the 
ordinary varieties ; but, as a matter of fact, there is no difference be- 
tween the colours of the two African species. If anything, I fancy 
the so-called White Rhinoceros is the darker-coloured animal of the 
two. 

I have lately heard of two events which are certainly interesting, 
but which, I think, bear no real significance. Aboiit 12 years ago 
Colonel Coke made a short shooting-expedition into Somaliland ; 
he started, I believe, from Witu, and while hunting some distance 
inland he purchased from a caravan several rhinoceros horns. One 
of these horns, Dr. Giinther tells me, it is more than probable is a 
White Rhinoceros horn. Should this surmise prove to be correct, 
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it is difficult to conjecture .how this solitary horn got into Central 
Africa. The second instance is this : I hear that information from 
Lisbon has been received in London to the effect that the White 
Rhinoceros bas been seen upon the borders of Angola, on the West 
(?a& of Africa. Now it is pos'sible, I suppose, that continued 
pmxution may have driven this animal from the north-eastern part 
of Miashonaland to the upper grounds-still absolutely undisturbed 
-of the Zambesi ; though it is extremely improbable that it would 
go SO far as Angola. Besides, the White Rhinoceros is so entirely 
mnnected with the country south of the Zambesi that it is more 
tbm possible that the traveller who brought this information may 
b v e  been mistaken. 

The main points of difference between the two African Rhino- 
ceroses are the shape of the mouth and the manner of feeding. 
B. ~oomis  has a prehensile upper lip and a much smaller head 
dtogether than B. sirnus ; he feeds entirely upon leaves and twigs 
and prefers a rough, bushy, inhospitable country ; he is wary and 
shy, quick to anger aud exceedingly obstinate, inquisitive, and 
suspicious. R. sirnus has a disproportionately large head with a 
great jaw which is cut off quite square in front, and the great 
rubber-like lips are suited for the grass upon which he feeds 
entirely, though in the autumu and winter, when vast stretches 
of country have been burnt away, it is a puzzle bow he manages 
to get enough nutriment to sustain his great bulk. He  carries 
his head very low, and has long ears slightly tipped with curly 
black hair; he is not so inquisitive or suspicious as his black 
brother, and is slightly more sluggish in his movements, though 
upon occasion he can cover the ground with unexpected speed. 
Another curious fact is that the calf of R. sirnus always runs in 
front of the cow, while the calf of R. bicornis invariably follows 
its mother : this habit never varies. 

Rhinoceroses drink every day-or rather every night, and as a 
rule do not go down to the water till after midnight. When the 
sun gets very warm they generally enjoy a siesta, sometimes in the 
bush and sometimes out in the glaring, quivering heat j and though 
they will occasionally lie in thick bush they do not make a point of 
choosing the deepest shade. When fairly asleep they do not 
waken easily, and they may then be readily shot or photographed. 

I am convinced, along with Mr. Selous, that the temper of the 
rhinoceros has been put down very generally as much worse than it 
really is. One stroug proof of this is that a native hunter will 
seldom lose the opportunity of a shot at a rhinoceros, whereas 
he will very rarely take advantage of any chance he may get at la 
lion, elephant, or buffalo. When rudely awakened from a comfort- 
able doxe by such a sudden shock as a 10-bore bullet most probably 
Produces, it is not surprising that a rhinoceros shoula feel annoyed 
or that he should express such annoyance by a charge ; but I can- 
not believe that the majority of the '' vicious attacks " sustained- 
by their own account-by hunters were intended as such by the 
somewhat slow-witted animal. 
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I will now describe a curious habit of R. simus; it is in the 
manner of dropping its dung. a. hicor&, after doing this, pro- 
ceeds to stamp upon the dung and to tear and dig up the ground in 
the immediate vicinity, SO that there is absolutely no chance of any 
one missing the place where n €2. hicornis has spent the day. 
R. simus, however, leaves his dung alone and does not trample 
and scatter it about ; moreover, he is conservative in these matters ; 
he always bops  his dung in one place until he has raised a huge 
heap, then he starts the same operation in another place, and SO on. 

For this reason i t  is impossible to confound the species when 
following spoor, in addition to which the footprints of R. sirnus are 
much larger than those of R. hicornis, and one observes also the 
marks that each leaves upon the twigs or the grass they feed upon. 

I think the longest horn of R. siinus known measures 568 inches, 
and I believe specimens of the horns of R. bicornis are in existence 
which measure 40 inches. It goes, of couree, without saying that 
all the long-horned examples of X. &mas have been shot out of the 
country years ago. Should, in the future, another specimen be shot 
and preserved, I fancy the hunter will not cavil at the length-or 
rather the shortness-of the horn it may carry. 

Until 1892, the last White Rhinoceros shot was, I believe, in 
1886. John Engelbrecht and another Dutchman then killed ten of 
them, and five more were shot in the same season by native hunters 
from Matabililand. 

It is a curious fact that under the skin of the two animals which 
I shot I found six native bullets, which the Rhinoceroses must have 
carried about with them for years ; two of these bullets were of 
hatnmered iron and four were of lead. This remarkable fact is 
decidedly in favour of my argument that it is impossible to preserve 
the very few remaining specimens, as the natives of course do not 
look at the matter from the same point of view as savants at  home ; 
they mant meat, and when they ehoot or trap an animal, which is 
luckily seldom, they do not preserve the skin. 

If the Rhinoceroses are not shot by white men they will most 
assuredly be shot by natives. I n  the former case the skeletons and 
hides will be set up for the public benefit in our museums ; in the 
latter-Fell, a few lackale and vultures, and some small kraal hidden 
away in the bush in the almost unexplored flats in Africa, will alone 
benefit-and at  a cost which I fancy Europeans do not as yet suf- 
ficiently appreciate. As time goes on zoologifits will the more regret 
that the largest of land inammals after the Elephant has become 
extinct-and this, too, althmgh almost unrepresented in all the 
splendid museums in Europe and America. 

I will now give a short account of the specimens of the White 
Rhinoceros that I hare lately shot. 

About the middle of 1892 I was on the Zambesi, and after 
apending some time with the Portuguese, I proceeded t o  retnrn to 
Salisbury in Mashonaland. On the way we found three White 
Rhinoceroses and shot the calf j the two old oms, though badly 
wounded, managed to  escape. Next morniug my companion, 
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Mr. Arthur Eyre, succeeded in shooting an old cow ; she had a small 
a l f  with her, and we captured it with the intention of bringing it 
to England. I n  spite of our greatest care, however, it died on the 
ninth day. I wrote an account of this to the ‘ Field,’ and received 
subsequently a commission from a great English collector to shoot a 
specimen for him. In the first few days of June 1893 I started alone 
from Salisbury and, by the greatest of good luck, found some spoor 
in North-east Mashonaland before the end of July. I then formed 
a permanent camp, and began to work up and trace the spoor. For 
five days from sunrise till dark I patrolled and quartered every yard 
of country for a good number of miles, and on the sixth day I 
saw-though so far off that they appeared like dark specks-two 
of the huge brutes I was searching for. The first thing t o  do of 
uourse was to get below the wind, as when they were first sighted 
the wind blew directly from me to them. In  an hour’s time I was 
crawling towards them through the fringe of bush that 1a.y about 
150 to 170 yards below the open position they had chosen for 
their midday siesta. I thought they might give me some trouble, 
80 I took my coloured boy with me-he could shoot rather 
well and carried a single 12-bore rifle. As I crawled on my 
stomach towards them with the greatest possible care, I saw one 
of them had become suspicious and had got on to his feet, evidently 
much disturbed. When this happened I flattened myself lower if 
possible into the sharp grass stubble and black ash-this latter was 
the result of a devastating grass fire which had occurred a few 
weeks before. It seemed hours before this very painful crawl 
brought me to the small tuft of dry grass I was making for. After 
waiting for some time I was relieved to see the other brute ataud 
up ; I whispered a few words to the boy, and then kneeling right 
up quickly we lifted the rifles. The larger bull stood on the left and 
almost facing me, the other stood broadside on ; I did not wish to 
break any great bones, so I did not fire at the point of the 
shoulder-which would have been the usual shot under the 
circumstances-but put the bullet from the 10-bore “ Paradox ’’ 
between the first two ribs and into the lung: as the huge brute 
spun round. I put the second shot behind the ‘ribs ; it travelled 
forwards and also, I found afterwards, reached the lungs. The 
boy fired his rifle almost simultaneouslg with my first shot, and 
as the animals went off in opposite directions we jumprd up and 
followed them a t  our best pave. For over a mile the old bull went 
like a steam-engine ; he gradually, hou ~ l e r ,  settled down, and I 
came up and gave him two more birllets from behind : this helped 
him on again, hut not for illore than half a mile, when he dwhenrd 
again. I soon riin up to him and found hiin beginning to staFger, for 
all this time he had been throwing blood b \ T  the galion from his 
nostrils. One more shot finished hitn, mid as he sank down with 
a kind of sob the buffalo-birds (Buphaga) left him and with shrill 
notes of alarm thev flew up and, circling for a few minutes over 116, 
disappeared in the direction that the other rhinoceros had taken. 
I was completely exhausted by the severe run, and taking out my 
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pipe I sat down for a short rest upon the huge grey head. The 
second bull succumbed about half a mile from where I had first 
fired. It was now well on in the afternoon, and my (‘ skerm ” was 
about six miles away j so, leaving the animals where they were, I 
went to the camp, packed up my goods, and came back again, It 
was then close to sunset, and I had only time to take two quick 
shots with the camera and make a cut in the stomach and bush the 
cmcass up for the night. I then went to the second bull, cut him 
open, bushed him up, and then in the pitch darkness proceeded to 
make a lmge skerm, for it was to be permanent for several days at  
any rate. Next morning the carcasses had swelled up considerably, 
but I managed to take a few measurements and make some sketches 
before skinning them. For eleven days I stayed at  that skerm, 
cleaning the bones, drying the Bkins, and watching the boys, for 
the.y had an annoying habit of throwing the smaller bones away ; 
it may be imagined that, with the quantity of small scraps of meat 
lying about in the hot sun, in a few days the place had grown- 
well, unpleasant 1 

I stayed about that country a few days longer, then brought the 
specimens into Salisbury-not without a very considerable amount 
of trouble. A few days after that I left Salisbury with the troops 
for Matabililand, served through the whole of the war, and then in 
January I came home. The Rhinoceroses preceded me by a few 
weeks. One of them will be set up in the Natural History 
Museum at South Kensington ; of the other, the skeleton goes to 
the Cambridge University Museum, and the skin to the Hon. 
Walter Bothschild’s Museum at Tring. 

4. List of Butterflies collected by Captain J. W. Pringle, 
R.E., on the March from Teita t o  Uganda, in British 
East Africa. By EMILY MARY SHARPE ’ 

[Received March 20, 1894.1 

(Plate XIX.) 
The collection of Butterflies described in the present paper 

was made by Captain Pringle, R.E., during his survey for the 
projected railway to Uganda on behalf of t’he Government, under 
the auspices of the Imperial British East-African Company. The 
care with which the elevations have been recorded by him renders 
the collection of especial value to the student of the geographical 
distribution of Lepidoptera, and it is much to be regretted that 
such an accurate observer as Captain Pringle was not enabled to 
make a longer stay in East Africa. 

In  this communication I have referred especially to Mr. Kirby’s 
‘ Catalogue of Diurnal Lepidoptera,’ to Dr. Roland Trimen’s work 
on South-African Butterflies, and to a paper by Mr. Hampson 

1 Communicated br Dr. R. BOWDLER SAARPE, F.Z.B. 
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(6) vii 1891. 
entitled ‘‘ Lepidoptera from the Sabaki River,” Ann. Nat. Kist. 

I am‘mnch indebt4 to Dr. A. B. Butler for his kind help in 
identifying the more obscure speciee mentiQDBd in the present 
paper. 

Family DANAIDB~ 
1. LIMNAS KLUGII. 

Limtnae khqii, Butler, P. Z. 5. 1885, p. 758; Hampson, Ann. 

a. Nmi, 3500 feet, Feb. 1-15, 1893. 
6. feits, 3500 feet,, to Voi River, 2100 feet, Jan. 1892. 
6. Teita to Ndara Hill, 3300 feet, Feb. 3, 1892. 
d. Kibwezi, 3000 feet, Feb. 4-6, 1892. 
e. March from Mbololo in Ndi to Teavo, 2300 to 1650 feet, 

2. MELINDA FORMOSA. 

Danais formosa, Bodman, P.Z. S. 1880, p. 183, pl. xix. fig. 1 
(Gnuru Hills, E. Africa). 

Illelinda fomosa, Moore, P. q. 8. 1883, p. 229. 
a. Eikuyu to Victoria Nyanza vid Sotik, May 4, 1892. 

Nst. Est. (6) vii. p. 179 (1891, Sabaki River). 

Jan. 9-11,1892. 

3. AMAUEIS BCHERIA. 

Amawris echeria (Stoll); Kirby, Syn. Cat. Diurn. Lepid. p. 8 

Nebrotla echeria (Stoll) ; Moore, P. 2.8. 1883, p. 228. 
a-c. Teita to Ndars Hill, 3300 feet, Peb. 3, 1892. 
d. Teita, 3500, to Voi River, 2100 feet, Jan. 5-6, 1892. 

(1871) ; Trimen, 8. Afr. Butt. i. p. 57 (1887). 

Family SATYRIDB. 
4. MEILANITIS LEIDA. 

Meknitis leda (Linn.) ; Kirby, op. cit. p. 43 (1871) ; Trimen, 
op. cit. i. p. 112 (1887). 

Melanitis solandra (Fabr.); Butler, Cat. Lepid. LJstyr. p. 3 
(1868). 

Melanitis banga (Fabr.); Hampson, op. cit. (6) vii. p. 180 
(1891, Sabaki River). 

a. Voi River, 1600 feet, Jan. 20, 1892. 

5. MONOTRICETIS SAFITZA. 

Mycalesis saJitza, Hewits. ; Kirby, op. cit. p. 87 (1871); Butler, 

Mycalesis (Nonotrichtie) sajtza, Hampson, op. cit. (6) vii. p. 180 

a. Maungu to Msragoyakanga, 3100 to 2400 feet, Dec. 30,1891. 
b-d. Teita to Ndara Hill, 3300 feet, Feb. 3, 1892. 

Cat. Satyr. p. 128 (1868); Trimen, op. cit. i. p. 105 (1887). 

(1891, Sabaki Biver). 
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6. MYUALESIS PEESPICUA. 

Nycalesisperspioua, Trim. ; Kirby, op. cit. App. p. 707 (1877) ; 

Snmantaperq&ua, Butl. P. 8. S. 1888, p. 59 (Tobbo). 
a, b. Nzoi, 3500 feet, Feb. 1-15, 1892. 
0. Maunguto Maragdyakanga, 3100 to 2400 feet, Dee. 12,1891. 

7. MYCALESIS SOCOTEANA. 

Cnlysisme socotrann, Butl. P. Z. S. 1881, p. 175, pl. xvii. fig. 7 

a. Maungu to Maragoyakanga, 3100 to 2400 feet, Dee. 30,1891. 

8. YETHIMA DOLBTA. 

Mycalesis dobta, Kirby, Proc. Roy. Dubl. SOC. (2) ii. p. 336 

a. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

b. Voi River, 1600 feet, Jan. 20, 1892. 

9. YPTHIMA ALBIDA. 

Ypthima ulbida, Butl. P. Z .  8. 1888, p. 59 (&la). 
a. Teita District. 

10. NBOCXXYRA DUPLEX. 

Neoccenyra duplex, Butl. P. 8. 8. 1885, p. 758 (Somaliland). 
a. Mauugu to Maragoyaknnga, 3100 to 2400 feet, Dec. 30,1891. 
h. Mreru in Ndi to Tsavo, 2300 to 1650 feet, Jan. 9-11,1892. 
G. Nzoi, 3600 feet, Peb. 1-15, 1892. 

Trimen, op. cit. i. p. 107 (1887). 

(Socotra). 

(1880); Godm. & Salv. P. 21. S. 1884, p. 220 (Lower Niger). 

Jan. 9-11, 1892. 

(Plate XIX. fig. 4.) 

RHAPHICEEOPSIS, gen. nov. 
Similar to the genus Neope, brit easily distinguished by the 

11. RHAPHICEEOPSIS PRINGLEI, sp. n. (Plate XIX. figs. 1, 2.) 
Colour yery pale primrose-yellow with black marking@. 

spatulate club to the antenne. The type is 

Fore 
wing : basal half pale yellow, the apical half black as well as the 
hind margin beyolid the posterior angle. There are three small 
spots of y~llow, one in each of the second nncl third median 
narvules, and the t,hird above ?he sttbcostal nervure. From the 
costd margin is an oblique mark of yellow reaching to the apical 
end of the discodd cell ; base of wing blackish j near the base is 
a small black spot. 

Hind wing almost entirely primose-yellow, the luottlings of 
the under surface visible; . a black line along the costa and 
hind margin to the anal angle j on the first mtdian nervule is a 
small maroon spot j above the hind marginal border a blackspot 
between the first and second median nervule, the marginal line 
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being divided by a thread of primrose-yellow from the anal angle 
to the third median nervule. 

Expanse 1-7 inch. 
a, b. Kikuyii to Victoria Nyanza vid Sotik, May 5, 1892. 

Family AORBIDB. 

12. AOSEA R~GALIS.  

Aorcea regalis, Obertbiir, &udes d’Ent. p. 20, pl. ii. fig. 20 

a. Maungu Hill, 3100 feet, Dec. 30, 1891. 
b. Kibwezi, Peb. 5, 1892. 

(1893). 

13. AOEBA ClRCEIS. 

Acrm circeis (Drurg) ; Kirby, op. cit. p. 132 (1871). 
a. Usoga to Uganda, June 1892. 

14. AORBA BBBBIA. 

Acma b m & ~ ,  Gtodm. P. 8. S. 1885, p. 538 (Kilimanjaro); 
Hampson, op. cit. ( 6 )  vii. p. 180 (1891, Sabaki River). 

a, b. Teita to Voi River, 1600 feet, Jan. 20, 1892. 
c. Kibwezi, Feb. 5, 1892. 

15. A o a a  NATALICA. 

Acrcea nataEca, Boisd. ; Kirby, op. cit. p. 132 (1871) ; Trimen, 
op. cit. i. p. 155 (1887); Hmnpson, op. cit. (6) vii. p. 180 (1891, 
Sabaki Biver). 

a, b. Teita to Ndara Hill, 3300 feet, Feb. 3, 1890. 
c. March from Maungu Hill to Maragoyakanga, 3100 to 2400 

16. BOB& BUXTONI. 

Awma buxtoni, Butl.; Trimen, op. cit. i. p. 170 (1887); id. 

a. Nzoi, 3500 feet, Feb. 15, 1892. 

17. AOEBA VINIDIA. 

Aorcea uinidia, Hew. ; Kirby, op. cit. App. p. 720 (1877). 
a-h. Uganda. 

18. AOBBA OABIILA. 

Acrceu cabira, Hop€€.; Kirby, op. cit. p. 132 (1871); Trimen, 
op. tit. i. p. 173 (1887). 

a. March from Teita, 3500 feet, to  Voi River, 2100 feet, Jan. 6, 
1893. 

b. Nzoi, 3600 feet, Feb. 16, 1892. 

feet, Dec. 30, 1891. 

P. Z. 8. 1891, p. 74 (South-western Africa). 
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19. AUREA PHABS~LUS. 

Aorm pharrrahs, Ward ; Kirby, op. cit. App. p. 720 (1877). 
a. Uganda. 

20. ACEBA PEFLBNNA. 

Acrceaperenna, Doubl. & Hewits. ; Kirby, op. cit. p. 135 (18’71). 
c;sZesiaperenna, Butl. P. Z. 5. 1888, p. 66 (Kangasi). 
a. Uganda. 
21. ACREA LYUIA. 

Aorcea Zycia (Fabr.) ; Kirby, op. cit. p. 131 (1871). 
a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

22. ACBBA OBEAS. 

Aorcea orem, E. M. Sharpe, P. Z. 8. 1891, p. 193, pl. xvii. fig. 6 

1892. 

(Mt. Elgon). 
a-c. March from Kikuyu to Victoria Nyansa vi6. Sotik, May 4 

1892. 
23. PLANFIMA JOHNS!CONI. 

Acrcea johwtoni, Godm. P. 1;. 8. 1885, p. 537 (Kilimanjaro) ; 

Acrcea proteina, Oberthiir, Ptudes d’Ent. p. 25, pl. i. fig. 4 

a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

Butler, P. 2. 5. 1888, p. 91. 

(1893). 

1892. 
24. PLANE&tA FULVBSCnNB. 

Acrceaproteina fulegoew, Oberthiir, atudes d’Ent. p. 26, pl. ii. 
fig. 21 (1893). 
a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

1892. 
This specimen does not entirely agree with M. Obertbiir’s 

figure, having lese black on both wings. It is probably B variation 
of P. johwtoni, Godm., with which P. proteina of Oberthiir is 
undoubtedly identical. 

25. PLANBMA MONTANA. 

Planema montana, Butl. P. 8. S. 1888, p. 91 (Kilimanjaro). 
a. Ndara Hill, Teita, 3300 feet, Jan. 3, 1892. 
b. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

1892. 
26. A L ~ A  JOHANNI. (Plate m. fig 5.) 
Almajohannce, E. M. Bharpe, Ann. Nat. Hist. (6) v. p. 442 

a. Tsavo River, 1600 feet. 
(1890). 
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Family NYMPHALIDIE. 
27. HYPANARTIA DBILIUS. 

Eypanartia deliw (Drury) ; Kirby, op. cit. p. 181 (1871). 
a, b. Teita District. 

28. JUNONIA ULBLIA. 

J w n i a  cb&n (Gram.); Kirby, op. cit. p. 187 (1871) ; Trimen, 
op. cit. i. p. 214 (1887). 

Junonia cenone (Linn.) ; Hampson, op. cit. (6) Vii. p. 180 (1891, 
Babaki River). 
a. March from Maungu to Maragoyakanga, 3100 feet to 2400 

feet, Dec. 30, 1891. 
b. Tsavo River, 1500 feet. 
c. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

d. Kibwezi, 3000 feet, Feb. 6, 1892. 
e. Nzoi, 3500 feet, Feb. 15, 1892. 
29. JTMONIA CEBRBNE. 

Junwnia cebrene, Trimen, op. cit. i. p. 210 (1887). 
Junonia crebrene, Hampson, op. cit. (6) vii. p. 180 (1891, Sabaki 

a. Tsavo River, 1500 feet. 
b ,  c. March from Maungu to Maragoyakapga, 3100 to 2400 feet, 

d. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

30. JUNONIA W E S T ~ M A N N I .  

Junonia westermnnni, Westw.; Kirby, op. cit. App. p. 734 (1877). 
u. Teita District. 
31. PRBIUIS TBREA. 

Precis terea (Drury) ; Kirby, op. cit. p. 189 (1871). 
u, b. Teita District. 

32. ~ B C I S  NATALICA. 

Precis natalicn, Feld. ; Kirby, op. cit. p. 190 (1871) j Trimen, 
op. cit. i. p. 238 (1887). 

Junonkx rtutulica, Hampson, op. cit. (6) vii. p. 180 (1891, Sabaki 
River). 
a. Harch from Maungu to Maragoyakanga, 3100 to 2400 feet, 

Dee. 30, 1891. 
6 .  March from Teita, 3500 feet, t o  Voi River, 2100 feet, Jan. 6, 

1892. 
c. March from Voi River to Ndi, 2300 feet, Jan. 8, 1892. 
d. Ndara Hill to Teita, 3300 feet, Feb. 8,1892. 
e. Nzoi, 3500 feet, Feb. 16, 1892. 

1892. 

River), 

Dee. 30, 1891. 

1892. 



340 MISS 1. M. SRAEPE ON BtTTl'XlRFbIEB cap.. 3, 

33. PRECIS LIWOBIA. 

Precis Zimnoria (Klug); Kirby, op. cit. p. 190 (1871); Butl. 

a-c. March from Maungu Hill to Maragoyakenga, 3100 to 

d. March from Teita, 3600 feet, to  Voi River, 2100 feet, Jan. 6, 

34. PRECIS SINUATA. 

Precis siwata,  Plotz: E. M. Bharpe, P. 2;. 8. 1893, p. 555. 
a, b. Kibwezi, 3000 feet, Feb. 6, 1892. 

35. PRECIS CUAMA. 

Precis cwama (Hewits.); Kirby, op. cit. p. 191 (1871). 
a, b. Tsavo River, 1500 feet. 
c-e. March from Maungu Hill to  Maragoyakanga, 3100 to 2400 

36. PRECIS SESAMUS. 

Precis sesurnws, Trimen, op. cit. i. p. 231 (1887). 
a. March from Kikuyu toVictoria Nyanza via Sotik, May 4,1892. 
37. PRECIS CLOAXTHA. 

Precis doantha (Cram.) ; Kirby, op. cit. p. 191 (1871) ; Trimen, 
op. cit. i. p. 222 (1887). 
a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

1892. 
b. March from Kikuyu to the Victoria Nyanza vici Mau and 

Botik, 8000 feet, May 4, 1892. 

P. Z. S. 1885, p. 759 (Somali-land). 

2400 feet. 

1892. 

feet, Dec. 30, 1891. 

38. ERGOLIS BNOTRDA. 

Ergolis enotrea (Cram.) ; Kirby, op. cit. p. 195 (18'71). 
a. Teita District. 
39. EURYTELA EIAEBAS. 

EuryteZa hiarbas (Drury); Kirby, op. cit. p. 195 (1871); Tri- 
men, op. cit. i. p. 258 (1887). 

a. March from Kikuyu to the Victoria N y w a  vid Mau and 
Sotik, 8000 feet, &by 4, 1892. 

40. EUEYTBLA DRYOPE. 

&ryteZa dryope (Cram.) ; Kirby, op. cit. p. 194 (1871) j Trimen, 
op. cit. i. p. 261 (1887); Hampson, OF. cit. (6) vii. p. 180 (1891, 
Sabaki River). 

a-c. Voi River, Teita, 1600 feet, Jan. 20, 1892. 

41. EURYTZILA OPHIONE. 

Ewytela ophiorte (Cram.) ; Kirby, op. cit. p. 195 (1871). 
a-c. Voi River, Teita, 1600 feet, Jan. 20, 1892. 
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42. DIADHMA  SIPP PUS. 

HypoZintnaS misippus (Linu.) ; Kirby, op. cit. p. 225 (1871). 
Dkdernn misippus, Trimen, op. cit. i. p. 277 (1887); Hampson, 

a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

6. Kibwezi, 3000 feet, Feb. 6, 1892. 
6, a. Nzoi, 3500 feet, Feb. 15, 1892. 

43. N ~ I S  ABATHA. 

Nepth agatha (Cram.) ; Kirby, op. cit. p. 242 (1871) ; Trimen, 
op. cit. i. p. 270 (1887). 

a-c. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

44. HAMANUMIDA DBDALUS. 

Hccma.numida dadaZus (Fabr.) j Kirby, op. cit. p .  249 (1871) ; 
Trimen, op. cit. i. p. 309 (1887) ; Hampson, op. cit. (6) vii. p. 180 
(1891, Sabaki River). 

op. &t. (6) vii. p. 180 (1891, Sabaki River). 

1892. 

a. Voi River, 1600 feet, Jan. 20, 1892. 

45. SALANIS ANACARDII. 

Salumis anacardii (Linn.); Kirby, op. cit. p. 192 (1871) ; 

a. Kibwezi, Feb. 6, 1893. 
b. Nzoi, 3500 feet, Feb. 15, 1892. 

46. SALAMIS ABLATONICE. 

Salalnmis anacardii, Qodt., pt. j Kirby, op. cit. p. 192 (1871) ; 
Trimen, op. cit. i. p. 244 (1887). 

a, b. Tsavo River, 1500 feet. 
c, d. Voi Biver, 1600 feet, Jan. 20, 1892. 

47. PHILOGNOU VABANES. 

Palla varane8 (Cram.) ; Kirby, op. cit. p. 274 (1871) ; Hamp- 

a. Usoga, 4000 feet. 
b, March from Maungu to Maragoyakanga, 3100 to 2400 feet, 

0, d. Ndara Hill, Teita, 3500 feet, Fob. 3, 1892. 

48. PHILOBNOMA USSHERI. 

Palla wsheri (Butl.) ; Kirby, op. cit. p. 273 (1871). 
a. Uganda, 4000 feet. 

NymphaEs tiridates (Gram.) ; Kirby, op. cit. p, 269 (1871). 
a. March from Usoga to  Uganda, 4000 feet, June 1892. 

Ti-imen, op. cit. i. p. 244 (1887). 

son, op. cit. (6) vii. p. 181 (1891, Sabaki River). 

Dec. 30, 1891. 

49. CHABaXnS TIBIDATES. 

PSOO. 5 h L .  k400.-1894, No. XXIII. 23 
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50. HYPANIS ILITHYIA. 

Hypanis ilithyia (Drury); Kirby, op. cit. p. 196 (1871); 

ByMia ilithyia, Hampson, op. cit. (6) vii. p. 180 (189L, Sabaki 

a-c. March from Maungu to Maragoyakanga, Jan. 1, 1892. 
d, e. March from Teita, 3500 feet, to Voi River, 2100 feet, 

f. Kibwezi, 3000 feet, Feb. 6, 1892. 
51. CYRESTIS CAMILLUS. 
Cyrestis camillus (Fabr.) ; Kirby, op. cit. p. 220 (1871). 
a-d. Uganda, 4000 feet. 
52. EUEYPHDNE CALABABENSIS. 
Euryphene calabarensis, Feld. j Kirby, op. cit. p. 246 (1871). 
a. Uganda, 4000 feet. 

Trimen, op. cit. i. p. 264 (1887). 

River). 

Jan. 6, 1892. 

Family ERYCINIDB, 
63. ABISARA BEBONTES. 
Abisara yerontes (Tabr.) ; Butler, P. 8.8. 1888, p. $7. 
a. Uganda, 4000 feet, June 1899. 

Family LYCZNIDB;. 
54. LAUHNOCNDMA BIBULUS. 
Lucia bibulzcs (Fabr.) j Kirby, op. cit. p. 337 (1871) ; Trimen, 

op. cit. ii. p. 235 (1887). 
a. Ndara Hill, 3300 feet, Feb. 3, 1892. 

55. ZERITIS PERION. 

A&oce:ersesperion (Cram.); Kirby, op. cit. p. 338 (1871). 
Chysorychia harpax, Fabr., pt.; Trimen, OQ. cit. ii. p. 162 

a. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

56. LYCBNA JWA. 

Cupidojuba (Fabr.); Kirby, op. cit. p. 349 (1871). 
a. March from Kikuyu, 6500 feet, to Victoria Nyanza vicz. Sotik, 

b, c. Uganda, 4000 feet. 

67. L Y C ~ A  MORIQUA. 
Cwpido moriqua (Wallgr.) ; Kirby, op. cit. p. 351 (1871); Tri- 

men, op. cit. ii. p. 75 (1887). 
a-d. Teita, Jan. 1892. 
e. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, Jan. 11, 

(1887). 

May 4,1892. 

1892. 
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68. LYUZNA B ~ I C A .  

Czcpido batius (Linn.) ; Kirby, op. cit. p. 354 (1871). 
Lycarna bmtica, Trimen, op. pit. ii. p. 58 (1887). 
Q. March from Kikuyu to Victoria Nyanza vid Mau and Sot&, 

59. LYUBNA BAIKA. 

Cupid0 gaika, Trim. ; Kirby, op. cit. p. 362 (1871). 
Lymna gaika, Trimen, op. cit. ii. p. 50 (1887). 
a. Nzoi, 3500 feet, Jan. 15, 1892. 
b. Voi River, 1600 feet, Jan. 20, 1892. 
c. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 
d. Uganda, 4000 feet. 

60. LYCBNA PULCERA. 

Lymna puubh~~~, Murray, Trans. Ent. 8oc. 1874, p. 524, pl. 10. 

Tamcuspulcher, Butler, P. Z .  8. 1888, p. 68. 
a-e. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

f-h. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 
i-m. Kibwezi, 3000 feet, Feb. 6, 1892. 
n. Nzoi, 3500 feet, Feb. 16, 1892. 

61. LYUBNESTHNS LIGURES. 

Zycamesthes ligwes, Hewits. ; Kirby, op. cit. App. p. 783 (1877). 
it. Uganda, 4000 feet. 

Lyccmesthes Zcsrydas (Cram.) ; Kirby, op. cit. App. p. 783 (1877) ; 

a. Uganda, 4000 feet. 

63. TATURA PACHALICA. 

7000 to 8000 feet, May 4, 1892. 

fig& 7, 8. 

Jan. 11, 1892. 

62. L Y Q B ~ B 8 T H E S  LARYDAS. 

Trimen, op. cit. ii. p. 96 (1887). 

HypoZycmna (Tuturu) pachalicn, Butl. P. 8. 8. 1888, 1). 69 
( Wadelai). 
' a. Tsavo, 1500 feet. 

b. March from Mreru in Ndi, 2300 to  1650 feet, Jan. 11, 1892. 
c, d. Uganda, 4000 feet, June 1892. 

64. CASTALIU~ MARGARITAUIOUS. 

Castalias nzargai~itaceus, E. M. Sharpe, P. Z .  S. 1891, p. 636, 

a. March from Kikuyu to Victoria Nyauza vid Mau and Sotik, 

66. CABTALIUS MELBNA. 

L y m a  melena, Trimenj op. cit, ii. p. 82 (1887). 
a. Voi River, 1600 feet, Jan. 20, 1892. 

pl. Xlv i i i .  fig. 3. 

7000 to 8000 feet, May 4, 1892. 

23" 
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Family PIEEIDB. 
66. NYCHITONA ALCESTA. 

Pontia alcesta (Cram.) ; Kirby, op. cit. p. 439 (1871) j Trimen, 

CG. Ndara Hill, Teita, 3300 feet, Peb. 3, 1892. 
op. cit. iii. p. 8 (1889). 

67. TERIAS BRIOITTA. 

Eurernn brigitta (Cram.); Kirby, op. cit. p. 447 (1871). 
Terias brigitta, Trimen, op. cit. iii. p. 14 (1889). 
a. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

68. TBRIAS ZOE. 

Euremn brigitta, var. d, Kirby, op. cit. p. 448 (1871). 
Terias ZOZ, Hopff. ; Trimen, op. cit. iii. p. 16 (1889). 
a, b. Maungu Hill, 3600 feet, Dec. 30, 1892. 
c. March from Mreru in Ndi, 2300 feet, to Tsavo, 1600 feet, 

d, e. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 
f, g. Nzoi, 3500 feet, Jan. 15, 1892. 

69. TBRIAS ORIBNTIS. 

TeTicls orienfis, Bntler, P. B. S. 1888, p. 71. 
a. Teita District, 3000 feet. 

70. PINAGOPTERYX PTOBA. 

Pier is  pigea, Boisd. ; Kirby, op. cit. p. 455 (1871) ; Trimen, op. 

a. Voi River, 1600 feet, Jan. 20, 1892. 
b. Ndartt Hill, Teita, 3300 feet, Feb. 3, 1892. 

Jan. 9, 1892. 

Jan. 9,1892. 

cit. iii. p. 46 (1889). 

71. PINACOPTBRYX SINILNA. 

Pieris simana, Hopff.; Trimen, op. cit. iii. p. 50 (1889). 
Pieris charina, Boisd., pt.; Kirby, op. cit. p. 456 (1871). 
a, b. Voi River, 1600 feet, Jan. 20, 1892. 

72. PINACOPTBIRYX ,WILLBYRI. 

Pieris spilleii, Staudinger ; Trimen, op. cit. iii. p. 54 (1889). 
a, b. Voi River, 1600 feet, Jan. 20, 1892. ' 

73. PINAGOPTERYX NIBROPONCTATA. 

Pinacopbryz nigropwnctata, E. M. Sharpe, Ann. Nat. Hist. (6) 

a, b. March from Teita to Voi River, 3500 to 2100 feet, Jan. 6, 
v. p. 336 (1890) ; Waterh. Aid, pl. 189. fig. 4 (1882-90). 

1892. 
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74. BELENOIS SEVERINA. 

l”h+ severilut (Cram.) ; Kirby, op. cit. p. 457 (1871) j Trimen, 
op. cit. %. p. 68 (1889). 

Belenoia severina, Hampson, op. cit. (6) vii. p. 182 (1891, 
Sabaki River). 
a-c. March from Maungu to Maragoyakanga, 3100 to 2400 

feet, Dec. 30, 1891. 
d-f. March from Teita, 3500 feet, to Voi River, 2100 feet, 

Jan. 6, 1892. 
9. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 

1892. 
h-k. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

75. BELENOIS A~RIPPINA. 

Pieris agrippina, Feld. j Kirby, op. cit. p. 457 (1871). 
Pieris severina (Cram., pt.) j Trimen, op. cit. iii. p. 68 (1889). 
a-d. March from Maungu to Maragoyakanga, 3100 to 2400 feet, 

e-h. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 

i-1. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

76. BELBNOIS B O O ~ S I S .  

Pieris bogwnsis, Feld. ; Kirby, op. cit. p. 457 (1871). 
Pieris severina (Cram., pt.); Trimen, op. cit. iii. p. 68 (1889). 
a. March from Maungu to Maragoyakanga, 8100 to 2400 feet, 

b. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

c. Ndara Hill, Teita, 3300 feet, Jan. 3, 1892. 

77. BELENOIS ZOCHALIA. 

Pieris mchalin, Boisd.; Kirby, op. cit. p. 457 (1871); Trimen, 

a. Ndara Hill, Teita, Feb. 3, 1892. 
b, c. March from Kikuyu to Victoria Nymza vid Batik, May 

DBC. 30, 1891. 

1892. 

Dec. 30, 1890. 

1892. 

op. cit. iii. p. 57 (1889). 

1892. 

78. BELBNOIS INFIDA. 

Be1enoi.s i n f i a ,  Butler, P. Z. S. 1888, p. 78 (Wadelai). 
a. March from Maungu to Maragogakanga, Jan. 1, 1892. 
b. Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 1892. 
c-k. March from Mreru in Ndi to Tsavo, 3300 to 1680 feet, 

1. Eibwezi. Feb. 5. 1892. 
Jan. 11, 1892. 

m. March’from Kikuyu to Victoria Nyanza vid Sotik, May 
1892. 
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79. BELBINOIS GIDICA. 

Pieris gidica, Godt. ; Kirby, op. cit. p. 457 (1871) ; Trimen, op. 

Belinois gicliccc, Hampson, op. cit. ( 6 )  vii. p. 182 (1891, 

a, b. Uganda, 4000 feet. 

80. BNLBINOIS THYSA. 

Pieris thysa, Hopff. ; Trimen, op. cit. iii. p. 44 (1889). 
a-d. Kibwezi, 3000 feet, Feb. 6, 1892. 

81. MYLOTHRIS AGATHINA. 

l'ac7~y-is ciyathii~c (Cram.) ; Kirby, op. cit. p. 464 (1871). 
17JYZot7~ris cigatl~ina, Trimen, op. cit. iii. p. 30 (1889). 
a-b. Kibwezi, 3000 feet, Feb. 6, 1892. 

82. MYLOTHRIS RHODOPI. 

Tacltyris r7~odope (Fabr.) ; Kirby, op. cit. p. 463 (1871). 
re-cl. Teita, 2000 to 3000 feet. 

83. MYLOTHRIS NARCISSUS. 

ilZyZot7tris nccmisszts, Butler, P. 21. S. 1888, p. 95 (Kilimanjaro). 
a. M-arch from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 5, 

h. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

84. MYLOTHRIS JAOKSONI. 

3fyZothrisjucksoni, E. M. Sharpe, P. Z .  8. 1891, p. 190, pl. xvi. 

a, b. March from Kikuyu to Victoria Nyanza vici Sotik, May 4, 

cit. iii. p. 64 (1889). 

Sabaki River). 

1892. 

fig. 3. 

1892. 

85. EEONIA DILATATA. 

Eronia clilatccta, Butler, P. Z .  8. 1888, p. 96. 
a-y. Maungu Hill, 3900 feet, Dee. 30, 1891. 
h. March from Maungu to Maragoyakanga, 3100 to 2400 feet, 

i. Ndara Hill, Teita, 3300 feet, Feb. 8, 1892. 

86. ERONIA LEDA. 

Eronia Zeda (Boisd.), Kirby, op. cit. p. 480 (1871); Trimen, op. 
cit. iii. p. 174 (1889). 

ci. Maungu Hill, Dec. 31, 1891. 
b. March from Maungu to Meragoyakanga, 31.00 to 2400 feet, 

c .  Kibwezi, 3000 feet, Feb. 6, 1892. 

Dec. 30, 1891. 

Dee. 31, 1891. 
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87. NXIPHIBONIA TEKALASSINA. 

Bmt'a thaksssina (Boisd.) ; Kirby, op. cit. p. 481 (1871). 
Npkonk thaZmsinu, Hampson, op. cit. (6) vii. p. 182 (1891, 

a-fi Kibwezi, 3000 feet, Feb. 6, 1892. 

88. NEIPEBRONIA ARGIA. 

Erolzia mgiu (Fabr.) ; Kirby, op. cit. p. 481 (1871) j Trimen, 

a. Teita, 2500 to 3000 feet. 

89. NEPHBRONIA BUQUETIT. 

Eroniu bupuetii (Boisd.) ; Kirby, op. cit. p. 481 (1871) ; Trimen, 

a. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 5, 

b. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 

90. CALLIDRYAS FLORELU. 

CutopsiZiu JEoreZZa (Fabr.); Kirby, op. cit. p. 481 (1871); 
Trimen, op. cit. iii. p. 185 (1889). 
a. March from Maungu to Maragoyakanga, Jan. 1, 1892. 
b. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 

c-d. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

e. Nzoi, 3500 feet, Feb. 15, 1892. 

91. CALLIDRYAS PYRBNNE. 

CutopsiZia$oreZZu (Fabr., pt.) ; Kirby, op. cit. p. 481 (1871). 
a d .  March from Teita, 3500 feet, to Voi River, 1200 feet, 

e. March from Mreru or Mbololo in Ndi to Tsavo, 2300 t o  1650 

d. Nzoi, 3500 feet, Feb. 15, 1892. 

8abaki River). 

op. cit. 5. p. 179 (1889). 

op. cit. iii. p. 177 (1889). 

1891. 

1892. 

1892. 

Jan. 9, 1892. 

Jan. 6, 1892. 

feet, Jan. 11, 1892. 

92. COLL4S BLBCPRA. 

Colicis electra (Linn.); Kirby, op. cit. y. 490 (1871); T rirnen, . 

a. March from Kikuyu to Victoria Nyanea vik Mau and Sotik, 

93. TBRACOLUS UHRYSONOYI. 

Idmais chrysosome (Klug) ; Kirby, op. cit. p. 498 (1871). 
a, b. March from Maungu to Maragoyakanga, Jan. 1, 1892. 
c, d. Teita District, 

op. cit. iii. p. 165 (1889). 

7000 to 8000 feet, May 1892. 
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94. TERACOLUS AWIGINDUS. 

Teracolw azcrigineus, Butler, P. Z .  8. 1888, p. 72 (Wadelai). 
a-d. March from Teita, 3500 feet, to Voi River, 2100 feet, 

e,.f. Voi River, 1600 feet, Jan. 20, 1892. 

95. TERACOLUS ERIS. 

Idmais eris (KIug) ; Kirby, op. cit. p. 499 (1871). 
Tevacolus eris, Trimen, op. cit. iii. p. 93 (1889) ; Hampson, op. 

a. March from Maungu to Maragoyakanga, Jan. 1,1892. 
b. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

c-e. Voi River, 1600 feet, Jan. 20, 1892. 
96. TERACOLUS PHLEBYAS. 

Ccdlosune phZegyus, Butl. ; Kirby, op. cit. p. 500 (1871). 
Teracolus phlegyns, Trimen, op. cit. p. 109 (1889) ; Hampson, 

a-c. March from Teita, 3500 feet, to Qoi River, 2100 feet, 

97. TERACOLUB IMPE~RATOR. 

Callosune imperator, Butl. ; Kirby, op. cit. App. p. 804 (1877). 
Teracobs imperator, Hampson, op. cit. (6) vii. p. 181 (1891, 

a. Maungu Hill, 3600 feet, Dec. 30, 1891. 
b. March from Teita, 3300 feet, to Voi River, 2100 feet, Jan. 6, 

c. March from Voi River to Ndi, 2300 feet, Jan. 8, 1892. 

Jan. 6,1892. 

cit. (6) vii. p. 181 (1891, Sabaki River). 

1892. 

op. cit. (6) vii. p. 181 (1891, Sabaki Biver). 

Jan. 6, 1892. 

Sabaki River). 

1892. 

98. TERAOOLUB HDTBRA. 

Callosune hetcera, Beret. ; Kirby, op. cit. App. p. 804 (1877). 
a-lc. Maungu Hill, 3100 feet, Dec. 30, 1891. 
1. Ndara Hill, Teita, 3300 feet, Feb. 3,1892. 

99. TERACOLUS OMTHA.LR. 

Cullosune omphale (Goat.) j Kirby, op. cit. p. 502 (1871). 
Teracolus omphale, Trimen, op. cit. p. 142 (1889). 
a. Maungu Hill, 3100 feet, Dec. 30, 1891. 
b, c. Voi River, 1600 feet, Jan. 20, 1892. 
cl. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 

100. TRRACOLUS PHILLIPSII. 

Te$.acolus philli-psii, Butl. P. Z .  8. 1885, p. 772, pl. xlvii. fig. 11. 
a. March from Maungu to  Maragoyakanga, Jan. I, 1892. 
b. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

c. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8,1892. 
1892. 
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101. TEEACOLUS MMANS. 

T e r ~ l w  minans, Butler, Ent. M. Mag. xviii. p. 229 (1881-82). 
a, b. March from Maungu to Maragoyakanga, 3100 to 2400 feet, 

0. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 

&f. March from Mreru in Ndi, 2300 feet, to Tsavo, 1650 feet, 

102. TBRACOLUS IBNIPER. 

Culloszcne iynifer, Butl. ; Kirby, op. cit. App. p. 804 (1877). 
a. Ndara Hill, Teita, 3300 feet, Peb. 3, 1892. 
b. March from Kikuyu to Victoria Nyanza vi& Mau and Sotik, 

Dee. 30, 1891. 

1892. 

Jan. 9, 1892. 

May 4,1892. 

103. TBRACOLUa PH(EN1US. 

Calloszcnephanius, Butl. ; Kirby, op. cit. App. p. 805 (1877). 
Terucolzcsphmizcs, Hampson, op. cit. (6) vii. p. 181 (1891, Sabaki 

a, b. March from Voi River to Ndi, 1925 to 2300 feet, Jan. 8, 
River). 

1892. 
c, d. March from Mreru in Ndi, 2300 feet, to Tsavo, 1650 feet, 

Jan. 9,1892. 
e. Voi River, 1600 feet, Jan. 20, 1892. 
f, g. Nzoi, 3500 feet, Feb. 15, 1892. 

104. TERACOLW HANNINQTONI. 

Teruwlus hanninytoni, Butler, Ann. Nat. a s t .  (5) xii. p. 104 
(1883). 
' a. Nzoi, 3500 feet-, Feb. 15, 1892. 

105. TEEACOLUS CALAIS. 

Idmais calais (Fabr., pt.) ; Kirby, op. cit. p. 499 (1871). 
a. March from Teita, 3500 feet, to  Voi River, 2100 feet, Jan. 6, 

h-e. March from Mreru in Ndi, 1330 feet, to Tsavo, 1650 feet, 

f, y. Voi River, 1600 feet, Jan. 23, 1890. 

106. TERACOLUS INCRETUS. 

Teracolus incretzcs, Butl. P. Z .  S. 1888, p. 93 (Kilimanjaro). 
a. Maungu Hill, 31 00 feet, Dec. 30,1891. 
6. March from Maungu Hill to  Maragoyakanga, 3100 to 2400 

c. March from Voi River to Ndi, 1925 to 2303 feet, Jan. 8, 

d. TS~QCI River. 
e. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 
f-2. Nzoi, 3500 feet, Feb. 15, 1892. 

1892. 

Jan. 9, 1892. 

feet, Dec. 30, 1891. 

1892. 
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107. TEEACOLIJS HILDEBRANDTI. 

Calbsune hitdebramdti, Staudgr. Exot. Schmett. i. p. 44, pl. 23. 
fig. 12 (1888). 

-a-e. Teita; 3500 feet, to Voi River, 2100 feet, Jan. 6, 1892. 
f. March from Voi River to Ndi, 2300 feet, Jan. 8, 1892. 
g. Voi Ever,  1600 feet, Jan. 20, 1892. 

108. TEBACOLUS LEO. 

Anthocharis Zeo, Butl. Ann. Nat. Hist. (3) xvi. p. 397 (1865). 
a-c. March from Maungu to Maragoyakanga, Jan. 1, 1892. 

109. HERPBNIA ITERATA. 

Herpmnia iterata, Butler, P. Z. 8. 1888, p. 96 (Elimanjaro). 
a-e. March from Maungu to  Maragoyakanga, 3100 to 2400 

f .  March from Voi River t o  Ndi, 1925 to 2300 feet, Jan. 8, 

110. GLUTOPERISSA CONTRAOTA. 

Qlzctophrisscc contmcta, Butler, P. 2. H. 1888, p. 75. 
a, 6.  Tsavo River, 1500 feet. 

feet, Dee. 30, 1891-Jan. 1, 1892. 

1892. 

Family PAPILIONIDB. 

111. PAPILIO LEONIDAS. 

Pcyilio leonidcw, Fabr. ; Kirby, op. cit. p. 520 (1871) ; Trimen, 

a. Voi River, 1600 feet, Jan. 20, 1892. 

112, PAPILIO DEMOLEUS. 

Papilio dernoZeus, Linn. ; Kirby, op. cit. p. 543 (1871) ; Trimen, 
op. cit. p. 223 (1889); Harnpson, op. cit. (6) vii. p. 182 (1891, 
Sabaki River). 

a, b. March from Maungu to Maragoyakanga, 3100 to 2400 feet, 
Dee. 30, 1891. 

c. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 
1892. 

d. March from VoiRiver to Ndi, 2300 feet, Jan. 8, 1892. 
e. Ndara Hill, Teita, 3300 feet, Feb. 3, 1892. 
f. Nzoi, 3500 feet, Feb. 15, 1892. 

113. PAPILIO NIREUS. 

Papilio &reus, Linn. ; Kirby, op. cit. p. 562 (1871). 
a. Maungu Hill, 3100 feet, Dee. 30, 1891. 
b. March from Teita, 3500 feet, to Voi River, 2100 feet, Jan. 6, 

c-e. Kibwezi, 3000 feet, Feb. 6, 1892. 

op. cit. iii. p. 211 (1889). 

1891. 
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114. PAPILIO BRONTES. 

PapiWo brontes, Godm. P. Z. 5. 1885, p. 540 (Kilimanjaro). 
a. Kikuyu, 4500 feet. 

115. PAPILIO PHORUAB. 

Papilio phorcas, Cram. ; Kirby, op. cit. p. 563 (1871). 
a-c. Kikuyu, 6500 feet. 

116. PAPILIO HESPERUS. 

Papilio hesperus, Westw. ; Kirby, op. cit. p. 563 (1871). 
a. Teita, 2000 to 3000 feet. 

117. PKPILIO MEROPE. 

Papilio merope, Cram. ; Kirby, op. cit. p. 563 (1871). 
Papilio cenea, Stoll, pt. ; Trimen, op. cit. iii. p. 243 (1889). 
PapiZio dardanzcs, Brown, pt., Hampson, op. cit. (6) Vii. p. 182 

a. Teita, 1500 to 2500 feet. 

118. PAPILIO UENEA. 

Pqilio cenea, Stoll; Trimen, op. cit. iii. p. 243 (1889). 
Papilio merope, pt., Eirby, op. cit. p. 563 (1871). 
a-c. Kibwezi, 3000 feet, Feb. 6, 1892. 
d. Kikuyu, 6500 feet. 

119. PAPILIO UOLONNA. 

Papilio colonrta, Ward; Kirby, op. cit. App. p. 812 (1877); 
Trimen, op. cit. iii. p. 209 (1889) ; Hampson, op. cit. (6) vii. p. 182 
(1891, Sabaki River). 

(1891, Sabaki giver). 

a-d. Eibwezi, 3000 feet, Feb. 6,1892. 

120. PAPILIO N Y A S S ~ .  

Papilw nyasse, Butl. Ann. Nat. Hist. (6) vii. p. 49 (1891). 
a-c. Kibwezi, 3000 feet, Fob. 6, 1892. 

121. PAPILIO JACEBONI. 

Papiliojacksoni, E. M. Sharpe, P. 2;. S. 1891, p: 188, pl. xvii. 
figs. 1, 2. - 

a-d. March from Kikuyu to Victoria Nyanza vib Sot& May 
1892. 

122. PAPILIO MACKINNOXI. 

Papilio rnackinnoni, E. M. Sharpe, P. Z. S. 1891, p. 187, pl. xvi. 

a. March from Kikuyu to Victoria Nyanza vid Sotik, May 
fig. 1. 

1892. 
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123. PAPILIO PRPNQLEI, sp. n. (Plate XIX. fig. 3.) 
General colour saffron-yellow, the hinder wings more clouded, 

the markings chestnut-brown; the apical portion of the wing 
chestnut-brown, extending down the hind margin to the first 
median nervule ; the apical portion broken by two spots of saffron- 
yellow between the 4th and 5th subcostal nervules. The costal 
margin and base of fore wing brown, with a hrge spot of chestnut- 
brown near the end of the discoidal cell, which is irregular in 
shape. 

Hind wing yellow, rather darker than t>he fore wing, having the 
tail chestnut-brown, and a spot of the same colour,varying in shape, 
at the end of each nervule. 

Expanse 3 7  inches. 
a. Kikuyu to Victoria Nyanza uid Sotik, May 1892. 

124. PAPILIO co~8Tmmua. 
Papilio constantinus, Ward ; Kirby, op. cit. App. p. 812 (187i) ; 

Trimen, op. cit. iii. p. 232 (1889); Hampson, op. cit. (6) vii. 
p. 182 (1881, Sabaki River). 

a. Maungu Hill, 3100 feet, Dee. 30, 1891. 
b-f. Kibwezi, Feb. 6, 1892. 

125. PAPILIO OPDIUIPHALUS. 

Papilio ophiclicephaEs, Oberthiir ; Trimen, op. cit. iu. p. 229 
(1889). 

a-c. Kibwezi, 3000 feet, Feb. 6, 1892. 

Family HESPEEBIDB. 
126. IBMEkE ANUEIBEB. 

Ismene alzchises, Gerst. ; Kirby, op. cit. App. p. 819 (1877). 
Hesperia tznchises, Trimen, op. cit. iii. p. 374 (1889). 
a-cl. Tsavo River, 1500 feet. 

127. PAMPEILA ZENO. 

PumphiZa zeno, Trim. ; Kirby, op. cit. p. 599 (1871) ; Trimen, 

a. Tsavo River, 1500 feet. 
op. cit. iii. p. 313 (1889). 

128. PAMPElLA EOTTENTOTA. 

Pamphiln hottentottz (Latr.) ; Kirby, op. cit. p. 599 (1871); Tri- 

a. Nzoi, 3500 feet, Feb. 15, 1892. 
b. Kikuyu, 6500 feet. 

129. PYBGUS INcoNaPIums. 
Parnphila inconspicutz (Bert.) ; Kirby, op. cit. p. 605 (1871). 
a. Tsavo River, 1600 feet. 

men, op. cit. iii. p. 314 (1889). 
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130. HISPEEIA DIOMUS. 
Hesperia diomus (Hopff.); Kirby, op. cit. p. 615 (1871). 
Pyrgus diomus, Trimen, op. cit. iii. p. 287 (1889). 
a. Nzoi, 3500 feet, May 15, 1892. 

131. HESPERIA SATASPES. 

H q e r i a  sataspes (Trim.) ; Kirby, op. cit. p. 615 (1871). 
Pyrgus sataspes, Trimen, op. cit. iii. p. 289 (1889). 
a, 6. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

132. HESPEEIA DROMUS. 

Pyrgus dromus (Plotz) ; Trimen, op. cit. Yi. p. 283 (1889). 
a. Kikupu, 6500 feet. 

133. CYULOPIDES ~ T I S .  

Heteroptemcs metis (Linn.) ; Kirby, op. cit. p. 623 (1871). 
Cydopicles meth, Trimen, op. cit. iii. p. 266 (1889). 
a. Ndara, Teita, 3300 feet, Feb. 3, 1892. 
134. PTEFLYGOSPIDEA DJBLBLB. 

Nisoniades d j d d a  (Wallgr.) ; Kirby, op. cit. p. 630 (1871). 
Ptarygospiden dja?lelce, Trimen, op. cit. iii. p. 354(1889). 
a-d. March from Mreru in Ndi to Tsavo, 2300 to 1650 feet, 

Jan. 9, 1892. 

Jan. 8, 1892. 
EXPLANATION OF PLATE XIX. 

Fig. 1. Rhaphiceropsispringlei, p. 336. 
2. Rhaphicerqmis ringhi (underside). 
2 a, 2 b. Figures o%structure of do. 
3. Papilw pringlei, p. 352. 
4. Ypthim adbida, p. 336. 
5. ALrelta j o h a m ,  p. 338. 

April 17, 1894. 

W. T. BLANFOED, Esq., F.B.S., Vice-President, in the Chair. 

Mr., Sclater called attention to the attempts about to be made 
to induce the specimens of Botoptems annectm to breed in the 
Society's Reptile-house, where one of the large oval open tanks 
had been specially fitted up for their accommodation. Thdre were 
now six adult examples of this Mud-6sh in the Collection, two 
presented by Mr. H. H. Lee in 1887 and four purchased in 1889. 
These had been until now all kept together in one of the brge 
water-tanks, and had thriven well, the largest having attained s 
length of 18 or 19 inches-except that they were all more or less 
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mutilated from the loss of their fins, which were continually eaten 
away by the Mud-fishes from each other. 

The mode of reproduction of Protopterus seemed to be wholly 
unknown, except as regards the information contained in an 
article recently published in ‘ Le Mouvement Ge’ographique ’ 
(1894, p. 30), in which it was stated, from observations made by 
the French Missionaries at  Mpala on the western shore of Lake 
Tanganyika (lat. 6 O  45’ S.), that the embryos of the Protoptams 
(there called locally SemG or Sompk) were carried about in an 
elongated gelatinous sac attached to the sides of the back of the 
parent and were very numerous. 

1. On the Bones and Muscles of the Mammalian Hand and 
Foot. By Prof. KARL VON BARDELEBEN, M.D. Berol. 

[Received April 16, 1894.1 

(Plates XX. & XXI.) 
As the Committee of the 6‘ Anatomische Gesellschaft ” has 

asked me to give a Report on the Mammalian Hand and Foot at  
the next meeting of the Society at Strassburg, I wish previously to 
publish my own investigations on this subject made since 1885 
at Jena, Leyden, Amsterdam, Brussels, Berlin, and Paris, and 
especially in 1889 and 1890 in the Natural History Museum, in 
the Royal College of Surgeons, and in the dissecting-room of the 
Zoological Society’s Gardens in London, of which I have only pub- 
lished short abstracts in the Proc. 2001. SOC. 1859 (p. 259, pl. xxx.), 
in the Anat. Anz. 1890, and in the Verhandlungen d. anat. Ges. 
P. v. 1891. 

I have examined the distal parts of the fore and hind limbs in 
all orders of Mammals either in skeletons or in specimens dissected 
by myself. 

Naturally I have paid greatest attention to the ‘& przepollex” 
and ‘L prahdlux” and to the ‘L postminimus ”l, especially to the 
muscles and other soft parts of these structures. Apart from 
all theory, I think everybody may agree with me in calling a 
bone or a thumb-like outgrowth on the radial side of the pollex 
‘‘ przepollex,” and a structure behind the minimus ‘r postminimus.” 

The name “ sesamoid bone” is much more misleading, and as 
I cannot agree that the structures I am speaking of are ‘‘sesa- 
moids,” or that they consist only of Bow-for there are also soft 
parts, such m muscles, vessels, nerves-I must use the abbreviations 
Pp., Ph., and Pm. 

This paper will be divided into three parts : the first concerning 
the skeleton, and the second relating to the muscles ; in the third 
the bones and the muscles will be compared, and the conclusions 
concerning the meaning of Pp., 9h. ,  and Pm., and concerning 
the homologies between the bones of hand and foot, will be given. 

I will me the abbreviations Pp., Ph., Pm. 
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A.-ON THE SKELETON. 
As the pisiform and the calcaneum are present in a12 mammals, 

and as it is of no importance whether these bones fire large or smau, 
and whether they are directly connected with the ulna or the fibula, 
or not, I will not give here details on this point. Nobody will 
doubt that these bones are constant and that the large pisiform of 
lower mammals is homologous to the smaller one of the highest, 
e. g. Man-nor that the calcaneum of Monotremata, though it is 
directed forwards or outwards, is homologous to the mlcaneum of 
higher mammals, where it is always directed backwards. Further, 
I must recall what I pubIished in these Proceedings in 1889, 
that the pisiform is divided into two pieces in Bathyergus, being 
the only animal in which I met with this separation. 

As I cannot tell here the names of all mammals in which I 
have found the Pp. and Ph., I will only mention those in which 
I made a sketch or measured these structures. 

I am sorry I did not pay attention to the carpus and Pp. in my 
first investigations m d e  in 1885 in Berlin, when I examined the 
mammalian foot for the “ intermedium tarsi )) or ‘‘ 0s trigonurn.” 

To the names of the animals which I examined in London, 
Berlin, Leyden, and other places I put the letters Lo., Be., Le., 
Pa. (Paris), Je. (Jena), A. (Amsterdam), Br. (Brussels) ; otherwise 
London, especially the Nat. Hist. Museum, is intended. I use the 
following abbreviations :--long or length l., breadth br., thickness 
th. ; do.-vo. (dorso-volar), do.-pl. (dorso-plantar), sag. (sagittal), 
tr. (transverse), r. (right), 1. (left) ; 0 = no, or not present. The 
numbers mean millimetres. 

N.B.-As the Pp. and Ph. are often lost in preparing and cleaning 
the skeletons, I am often doubtful whether a Pp. or a Ph. had 
been present (and lost) or not. 

MA~supIfis.-The Pp. is situated on the trapezium (carp. dist. I), 

In such cases I put a “?”. 

the Ph. on the internal cuneiform. 
Macropzcs (Halmalurw) bennetti : Pp. 
~ric?wmrus dpecula  : Pp. 
Phascoknnys wombat : Pp. 7 1. j 4 br. ; 3 do.-vol. 
(Be., Lo.) Didelphys rnarmpialis [cuncvivora, Be., Je. ; uzcritu, 

Be.] : Pp. Ph., 4 5  1. ; about 3.0 br. ; 2 do.-pl. “ D. azcrita ” : 
5 1. j 3 br. ; 2 th. 

Didelphys elegans : Pp. 
(Be.) Didezphys azarm: Pp. Ph. 
Didelphys philander : Pp. Ph. 
fide6phys crassicazcdatus : Pp. Ph. 
(Le., Be.) Chironectes minkus ( V U r k g a t U 8 ) :  Pp. 

Ph. consists of two bones ! 

Ph. 2.5 1.; 

&mAm.-TPhe Pp. is attached on the scaphoid and trapezium ; 

Ph. 

1-8 do.-pl. ; 1.2 br. 

the Ph. on the naviculare and first cuneiform. 

(Be.), 10 1. ; 5-8.5 do.-pl. ; 2.5 sag. 
(Be., Lo.) Tamandzca (Myraecopfiaga) tetradactyla : Pp. 
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Nyrmecophayajubata : Pp. 
Dasypus sexcinctus : Pp. 
Euphractw minutus (dissected) : Pp. 
Euphractus minutus (skeleton) : Pp. 

Ph. 18 1. 
Ph. (vide Plate XX. fig. 1). 

Ph. 
Ph. very well developed, 

resembles metatarsal bone. 

UNGULATA.-Naturally neither a Pp. nor a Ph. is present in  
the Ungulata Vera nor in Hyrax. 

Probosciden, or Elephas africanus, '' Embryo " (R.C.8.) has a large 
Pp.; it is longer than the pollex. . The Ph. is also very 
strong. 

In Cetnwa the Pp. has been found by Prof. Kukenthal. 

INSECITITOEA.-P~. on the scaphoid j Ph. on the naviculare and 

Ph. 2 1. ; 
internal cuneiform. 

1 br. ; 1 th. (wide Plate XX. figs. 2, 3). 
(Je., Le., Be., Lo., A., Pa.) Centetes ecaudatus: Pp. 

(Le.) Hemicentetes nigriceps : Pp. 
Hemicentetes variegatzcs : Pp. Ph. 
(Le., Lo.) Ericulus setosus : Pp. 
(Je., Le., Be., Pa., Lo.) TaZpa etwopcea : Pp. ! sickle-shaped. 

(Le., Lo.) T a k a  wogura: Pp. I sickle-shaped. Ph. ! sickle- 

Scalops argentatus : Pp. sickle-shaped. 
(Be., Le.) Nyogale moschata : Pp. 
(Le.) Urotl-ichus talpoides : Pp. Ph. 
Tupaja tana: Pp. 1 1.; 0.75 br. Ph. 
(Je., Le., Be., Pa., Lo.) Erinaceus europms: Pp. 
G.ymnura ra#&i : Pp. 
Baleopithecw philippinensis ; Pp. Ph. 

Ph. 

Ph. 

Ph. ! sickle-shaped. 

Yhaped. 

Ph. very long, transv. 

Ph. 
Ph. ? (single bones in a box). 

RODENTIA.-P~. on the scaphoid (and metac. I.), Ph. on the 
internal naviculare and internal cuneiform. 

Sciurue arizonensis, S. niger, S. vulgaris ; Pp. large. 
Xerw eythropus (Monbuttu, Emin Pasha) : Pp. 1 1. ; 0.6-0.7 

Gynomys ludovicianus : Pp. 7.2 1. ; 4.7 br. 
Arctomys marmotta : Pp. ! sickle-shaped (though thumb reduced). 

Ph. 2.5 1. ; 3 do.-pl. j 2 transv. 
(Je., Be., Le., Lo.) Castorpber,cnnadensis: Pp. andPh. enormous. 
(Be.) M y o w  yFis (avelEaNarius) : Pp. ? 
(Be.) Spalax typhlus : Pp. ? Ph. 
(Be., Lo.) Bathyergw maritimus : Pp. 7.5 1. ; 4.5 br. Ph.-(Be.) 

6 1. ; 2.5 do.-pl. ; 1 th. (1885): (LO.) 7 1.; 3 do.-pl. ; 1 th. 
(1889), ending cartileginous (vide Plate xx. fig. 4). 

Bathyergus, but much smaller. 

Ph. 

br. Ph. small. 
Ph. 

Geomjchus capensis: Pp.? 
&p~a~Op8 (Heliophobiw) argentminereus : Pp. a d  Ph. resemble 

CXeomys hzkpidus : Pp. 9-5. 
Dipw jaculw : Pp. ? 

Ph. 2 7  1. ; 2.5 do.-pl.; 1 tr. 

Ph. ? 
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Pedetes capensis (cafer) : Pp. two bones?-prox. 13 l., 4.5-5.5 

(Be.) Myopotamus bonariensis : Pp. 7 1. ; 5.5 br. 
Aulacodus swindenerianus : Pp. very large. No Ph. (hallux 

Chcetomys suhspinow : Pp. 
(Be., Lo.) Cercolabes (Xynetheres) insidiosn : Pp. and Ph. tri- 

Xynetheres prehensilis: Pp. about 8 1.; 4.5 br. Ph. 12.5 1. ; 

(Pa., Lo.) Erethizon dorsatus : Pp. 1 lost. Ph. 9 1. (int. cunei- 

Hystrix malahariensis and H. javanica: Pp. large. Ph. 5 1. ; 

br. j dist. 7 l., 5.2 br. No Ph. 

rudimentary). 

angular. 

7.5 br. 

form divided into two bones) (vide Plate X X .  figs. 5, 6). 

3 br. 

Ph. very large. 

CARNIVOBA.-P~. on the scapho-lunatum and trapezium. Ph., 
if present, on the naviculare and internal cuneiform. 

Felis macroscelis : Pp. 
Felis paguros : Pp. 
(Be., Le., Lo.) FeZis tigris: Pp. ca. 15 1. ; 10 br. 
(Be., Le., Lo.) Felis pardus : Pp. 
Felis tigrina : Pp. 
Felis mamra : Pp. 
Cyncelurus jubatus : Pp. large. 
(Be., Le., Lo.) Cryptoprocta ferox : Pp. 
Piverra tangalunga : Pp. 3.2 1. and do.-vo. 
7iverrimliz malawensis : Pp. 
Genetta pardina : Pp. lost ? 
Linsang (Prionodon) pardicolor : Pp. very small (almost 1 mm.). 
Linsang (Poiana) gracilis : Pp. 
Paradomrus philippinensis : Pp. 5 1. ; 2 br. Pp. has a transv. 

Ph. ! 5 1. ; 2.75 br. ; 2 th. 
(Be.) Paradoxuw typus : Pp. 5 1. j 3 br.; 1 th. 
(Be., Lo.) Herpestesfasoiatw-(Be.) Pp. 2 1. ; 1.5 br. ; 

Herpestes griseus : Pp. 
Herpestes javanicus : Pp. 
Berpestes ichneumon : Pp. 3.8 1. ; 2.5 do.-vo. 

Cynictis penicillata : Pp. seems to be united with the scapho- 

Galidea olivacea : Pp. 
Hemigalea (= Herpestes) galera : Pp. 2 1. ; 2 br. 
Hemigalea hardwickii : Pp. 3 1. j 3 br. j 2 th. 
Eupkres goudotii : Pp. 2 1. j 2 br. ; 1 th. 
ProteZea &status : Pp. ? lost? 
Hyma etriata : no Pp. ; no Ph. 
I n  the Canidce there are separahd neither Pp. nor Ph. 
'In the Ursidce Pp. Beems to be coalesced with the scapho- 

Ph. lost ? 

direction. 
Ph. ! 

1 
Yo ph. 

1.5 th.  : (LO.) Pp. 2.5 1. ; 3.5 do.-vo. 

(Le.) Herpestes pulverubntus : Pp. J 
lunatum. 

Ph. ! 2.8 1. 

lunatum. NoPh. 
Pw. ZOOL 80~.--1894, NO. XXIV. 24 
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Ph. (LO. 

Ph. 7 1. ; 2.5-2 br. ; 

(Le.) Procyon Zootor (3  spp.) : Pp. and Ph. 
(Le.) Proc?/on cancrivorus ( 3  spp.) : Pp. 4 1. j 2 5  br. 

&lurus fulgem : Pp. 6 1. ; 4 hr. ; 3 th. 

(Le., Lo.) NUSUCL narica (nasica) : Pp. 
(Je., Be.) Cercoleptes caudittolvulus : Pp. 
(Be., Lo.) Lutra brasiliensis: Pp. 

Lutra canadensis : Pp. 
(Be.) LutrapZatensis (2  sp.) : Pp. 
Latax 1utri.s : Pp. 
Nephitis mephitiea: Pp. 4 1.; 1-5-1.8 br. (top ends cartil.); 

shaped like a metacarpal. 
Conepatus mupurito : Pp. Ph. 
~%!6ydc~usme&epe: Pp. 2.5 1. j 1.2 br. Traces of a suture (ph. ?) 

Tarcidea americana : Pp. 7.7 1. j 3 br. j a little sickle-shaped, 
pointed. 

Helictis orientah : Pp. 3.5 1. j 1.6 br. 
Ictonyx (Zorilla) capensis: Ph. on the 1. hand separated and 

isolated j on the r. hand coalesced with the scapho-lunatum. 
(Le.) Ualictis (Urisonia) bnrbara (2  spec.) : Pp. 
CfaZictis (ffrfrisonia) vittata (young) : Pp. 3.2 1. j 1.5 br. j resembles 

Ph. 2 5  1. j 2 br. 
&lo borealis : Pp. ! 16 1. ; 5 hr. j 3 th. ; comma- or sword-like ; 

no Ph., always lost). 

ending cartilaginous (wide Plate XX. figs. 7, 8, 9). 
Ph. 

Ph. (Be,) 12 1.; 6-4 br. 
(pointed) ; 4th on the proximal end ; like a metatarsal. 

Ph. 0 ! 

Ph. 2.3 1. j 2 br. 

: 'p. 4.8 '* ; br. ; in the internal cuneiform. 
poiuted. 1 

Ph. 2.5 1. ; 1.5 br. 

a metacarpal bone. 

top cartilaginous. 
PINNIPBDIA :- 

(Br., Lo.) Trichechus rosnwrus : Pp. 
Phoca vituliwa : Pp.? 
Arctocephalw cinereus : Ph. (Pp. ?) 

Pteropus medius : Pp. 
Cynopterus mnrginatw : Pp. 
Vesperugo: Pp. 
Phyllostoma hmtatum : Yp. 

CHIROPTNEA.-PP. attached to the scaphoid, small. Ph. ? 

LBMUEOIDEA.-P~. situated on the side of the trapezium, before 
the scaphoid, behind and on the side of the metacarpale 1. 

(Je.) Indris breuicaudata (Liehanotus indri) : Pp. 
Auahis (Microrhynchus) Zmiger : Pp. 3.0 1. j 1.5 br. Ligament 

to the trapezium. 
Lenaur catta : Pp. 3.0 1. ; 2.0 br. 
Lemur macaco : Pp. 
Lqidolemur mustelinus, Geoffr., and L. microdon (Forsyth 

Major) : Pp.41.; 2 br.; pointed, at the free end cartilaginous. 
(Je.) Otolicnus galago (Ualago sp.) : Pp. 
(Je.) Nyoticebw (Stenops) tarcligradus : Pp. 
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(Je., Lo.) Loris gracilis : Pp. 
Pdrodicticus calabariensis : Pp. 
Tarsius spectrum : Pp. 
Chiromys madngascariensis : P p .  43 1. ; 3 br. on the basis. 

PRIMATES s. s. ( Anthropoidea).--Pp., if situated on the trapezium, 
connected by ligaments with the mphoid. 

Cebida! :-Chrysothrix sciurea : Pp. 2 1. ; 2 th. 
Cercopithecidce :-- 
(Je.) cynocephalus anubis : Pp. 
Cynocephalus (Hamadryas) ayyptiacus : Pp. r. ! (1. lost). 
Macacus leoninus : Pp. 6 1. ; 5.5 do.-vo. 
Muccaus laniger : Pp. 4 I., 3.1 do.-vo. 
Macacus sp Y (young spe,c.) : Pp. 
Macacw inornatus : Pp. 
Cercopithms ruber : Pp. 4 1. ; 3 5  do.-vo. 
Cercopithecus cephus : ? lost. 
Cercopithecus mona : ? lost. 
(Je.) Cercopithecus cy.nosurus : Pp. 
Xemnopithecus witratus: Pp. seems to be coalesced with the 

CoEobus bicolor : Pp. ? lost. 
Colobus ursinus ( 2  spec.) : Pp. 3 vie., 3 1. 
Simiida :-Hylobutes lar : Pp. 5.8 1. ; 4 do.-vo. 
I n  Sinxia, Gorilla, Ant7~ropopit7~ecus no Pp. (= tuberoa. scaph.?); 

Homo : no separated Pp. or Ph. 

scaphoid. 

no Ph. 

B.-ON THE MUSCLES AND NERVES.' 
I. F O R B A R M  A N D  HAND.  

a. NARSUPIALS. 
1. DIDBLPHYS MARSUPIALIS. (Plate XXI. figs. 1, 2.) 

a. Flexores. 
The nerv. medianus and art. brachialis pass the supracondylar 

foramen of the humerus. Nerv. ulnaris accompanied by the ulnar 
artery runs behind the internal condyle. 

The pronator radii teres arises from the radial border of the 
humerus (or entepicondyloideum) ; it is not perforated by the 
median nerve. 

The n. ulnccris supplies the following muscles :- 
Forearm :-(1) The uEnaris i n t e r n ~  (flex. carpi ulnaris) arises 

by two heads (humerd and ulnar) which become united; 
inserted into the pisiform. 

( 2 )  The palmaria bngus takes origin connected with the ulnar 
head of the former muscle j it is divisible into two layers, a 
radial and superficial one and a deep or ulnar : the super- 

1 I am very sorry to say that my notes and sketches concerning the Mono- 
tremata, Edentata, and Borne of the other lower mammals have been lost. 

24" 
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ficial muscle ends in a weak apoueurotic expansion (fascia 
palmaris) and the Pp. ; the deep one goes to the lig. carpi 
transvers um. 

Hand :-(3) The “pko-metacarpeus ’’ comes from the pisiform 
and the lig. c. transv., and is inserted iuto the fifth meta- 
bone. 

(4) A muscle from the lig. carp. transv. (tendon of the deep 
palrnar muscle) to the fifth metacarpal and first phalanx of 
the minimus, divides into { (‘1 =the ‘pPonens minimi digiti. 

( b )  = theJEercor brevis I 
(5 )  A muscle from the tendon of the superficialpaZmuris to the 

second phalaux of the fifth digit ; the tendon is perforated 
by the tendon of the fl. profundus. 

I consider the muscle (4) and its homologue-also in Man- 
as the vestiges of nu oldjexor brevis superficialis (comp. H.yrux). 

Supplied by the n. ulnaris and medianus :- 
(1) Thesexor cligitorum sublimis, connected with the prifundus 

at  the origin and with the lumbricales of the 4th and 3rd digits 
(vide below). 

The$. sdlimis arises-(i.) from the humerus, connected with 
the humeral head of the ulnaria internus and two heads of the 
palmaris longus ; (ii.) from the radius, in common with the radial 
head of the profundus j (iii.) from the ulna, with the ulnar part of 
the profundus. 

Insertion : digits 2-4 ; ends in tendon-sheaths and on the 
phalanges. 

( 2 )  The flexor digitorurn profundus. 
Origin : (i.) humerus, with the radialis internus ; (ii.) radius, 

Insertion : by five tendons to digits 1-5 and eight lumbricales- 

(3) The 8 ‘‘ lumbrkules ” are quite remarkable :-- 

with the sublimis ; (iii.) ulna,with the sublimis. 

like muscles to the tendon-sheaths of digits 2-5. 

O&Ji%. 
(a) Tendon for the 5th dig., radial 

(a) Tendon for the 4th dig., above. 
side. 

(6) Tendon for the 4th dig., rad. side. 
(d) Tendon for the 3rd dig., above 

(e) Common tendon and tendon for 

(.f) Tendon for the 3rd dig., rad. 

(ulnar). 

the 3rd dig., rad. side. 

aide. 

Imertiolz. 
Radial border of‘the 5th dig. 

Tendon of the flex. subl. to 

Rad. border of the 4th dig. 
Tendon of the flex. subl. for 

Rad. border of the 3rd dig. 

Ulnsr border of the 2nd dig. 

dig., and sheath. 

dig., and sheath. 

the 4th 

the 3rd 

(9) Tendon for the 2nd dig., above 

(a) Common tendon, tend. 1st and 

Tendon of the flex. subl. 2nd dig., 

Radial border of the 2nd dig. 
(ulnar side). and sheath. 

2nd dig. 

I think the muscles a, c, e, and h are real “luulnbricales.” What 
Perhaps we have here the the others mean I do not know. 
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explanation of the two-headed lwmbricales of higher mammals, 
which, e. 9. in Man, are so very often met with. 
@. Extensores. 

The sll.pnatorZoagtgz(brachio- 

The radish ext. longus. 
The radialis ext. brewis. 
The extensor dig. comm. rad. 

The extensor d@. cornmi. uln. 

radialis). 

s. mu. 

s.pr0f. - 
The extetecnsor dig. IV. and 1: 

The ulnaria externus. 
(ext. minimi, Man.) 

Origin. 
Humerus 1 

8s in 
Humerus man. 

Humerus, radins. 

Ulna. 

Ulna. 

Humerus. 

Humerus 1 
Imertion. 

Pp., with the tendon of the 
abd. (ext.) 01. longu8. 

Metacarpus If;. 
Metacarpus 111. 
digits 2-5. 

digits 1-3. 

4th and 5th digits. 

Metacarpus V. and into 
volar ligaments. 

The prcepolkx gets a very long newc from the u. medianus, and 
vessels from the a@. brachialis. 

2. TRIUHOSURUS VULPECULA. (Plate XXI. fig. 3.) 
a. Flexores. 

The ulnaris internus: origin, humerus aud ulna; insertion, 
pisif orm. 

The “palmaris longus ” consists of two muscles, a superficial 
and a deeper one ; the superficial on0 is innerted into the Pp. and 
the ligam. c. transv., some fibres going to the pisiform; the 
deeper palmaris ends in the fascia palmaris (vide Plate XXI. fig. 3). 

The flexor digitomcm sublirnis is weak ; it divides into four rather 
slender tendons which go to digits 2-5, mostly ending in the thin 
sheaths of the deep tendoqs. 

The$exor digitovum profunclus is strong; it comes from the 
humerus and both ulna and radius. The five tendon# spring from a 
united tendinous mass ; they become almost superficial on the 
digits. 

0. Extensores. 

and is inserted on the radial side of the seaphoid (Pp.?). 

There are four lumbrioala 

The supinator longus, a strong muscle, arises from the humerus 

The racliales externi longus and brevis are almost quite separated. 
N. medianus supplies the Pp. ; a strong nerve goes to the dorsum 

of the hand for the supply of the thumb and the radial side of the 
2nd digit. 

3. MACROPUS BENIYET’PI. 

(Zool. SOC. Gardens, London.) 
The palmaris longus ends in a long narrow tendon which 

continues into a triangular aponeurotic expansion on the wrist, 
sending a distinct tendinous strip to  the Pp., 3rd digit, and Pm.,- 
not only to the bones but also to the pads and even to the skin, 
Nerve-supply by the ulnaris. 
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From the ponator radii teres goes a muscular belly to the 
radialis internus (comp. Hodentia and Carnivora). 

A muscle arises from the Pp. and is inserted into the metacarpal 
1. (as in Carnivora)=Interosseus 0 ? 

There is an en-tensor pollicis et prcepollicis. 
A very strong muscle is present on the hypothennr, arising from 

t#e distal end of the pisiform and the tendon of the 21alrnctrzs 

h. INSECTIVORA.’ 
I The LLpcclmnris lon51u8 ” gets its nerve only from the ulnaris, the 
muscle being situated rather on the ulnar side and inserted into 
the pisiform. 

The ulnaris internus is also implanted in this bone (perhaps 
there are two ulnares ?) 

2lmgus. 

e. RODENTIA. 
1. SCITJRUS ARIZONBNSIS. (Plate XXI. fig. 4.) 

(Zool. SOC. Gardens.) 
Bone and pad of the Pp. are large, tthe thumb being small ; on 

the Pm. 8 large pad. 
Thepdviaris longus has on the wrist an aponeurotic expansion 

of triangular shape ; it is inserted into the Pp., Pm., the other pads 
of the volar manus, and the sheaths of the digits. Nerve-supply 
from medianus (from the ulnaris no branch being found). 

Very strong inuscles are met with in the pad of the minimus 
digit, connected with the palmaris longus and the ulnaris internus ; 
the muacular fibres reach the Fp. N. ulnnris: the tendons of 
the$. digit. sublimis (phalanx 11.) are weak, those of the fE.prgun- 
dus (phalanx 111.) are very strong. 

There is an extensor (or abcluctor) pollicis et prmp01lici:ia arising 
from the ulna (comp. Herpestes). 

2. BATHYBEGUS MAEITIMUS. 

On the Pp. and Pm. thereare nail-like formations (comp. Pedetes 
capensis). Its Pm. consists of two bones (P. 8. S. 1889, p. 260) ; 
there are also two muscles, one for each bone. Whether these 
muscles be two ulnares interni or one of them be a pnlmaris longus 
I cannot say. Both are Rupplied by the ulnaris nerve. 

On the wrist there are five muscles :-(1) A superficial muscle 
running obliquely from the Pm. to the Pp. and pollex, it continues 
the supposed palmaris (or ulnaris int.); (2) a superficial muscle from 
the Pp. to the thumb (nerv. medianus) ; (3 & 4) deep transverse 
muscles on the carpal joints (nerv. ulnaris); (5) a deep muscle 
between Pp. and pollex. 

Each digit has two ‘( interossei ” or deep short flexors. 
Extensor pollieis et prcepollicis longus runs obliquely from the 

* My notes and sketches concerning Centdes and other Insectivora having 
been lost, 1 can for the present give these few remarks only. 
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ulna to the aponeurotic sheaths of these digits, like the ext. pollick 
in Man. 

3. DIPUB JACULUS. 

From the Pp., which is of enormous size, a strong muscle- 
m. transversus carpi-arises ; it is inserted into the @th meta- 
carpal bone. 

A very large superficial muscle is situated on the flexor side of 
the forearm and hand : it  takes origin from the humerus and the 
ulna and ends by tendons on the Pp. and on the top of the pisi- 
form (Pm,). As there is another superficial muscle with distinct 
tendons running down to the hand, and there are also jlexores 
diyitorum sublimis and profundus, I suppose that those two super- 
ficial muscles are parts of the palmaris bngw (theJEexor digitorurn 
mperflcialis). 

I could not make further investigations, this animal not being 
well preserved. 

d.  UNGULATA. 
1. HYRAX BRUCEI. 

a. Flexores. 
From the tendons of the palmaris longus arises a &xor brevis 

mperjkialis ; this is common in the foot, but very 8eldOm met with 
in the hand. 

As this animal has not four digits (Miwart) but five (Dobson), 
there are muscular bellies to each digit except the third, i. e. four. 
(Dokon describes only three.) 

The belly for the thukb is 35 mm. long and 2.5 mm. broad. 
The tendons of this superficial flexor are cleft and let pass the 

deep tendons. 
The three inner bellies of the $exor brevis are supplied by the 

medianus, the outer one (5th digit) by the ulnaris. 
UZnaris internus consists of two muscles (taking origin from the 

humerus and the ulna). 

p. Extensores. 
The radialis externus, situated under the ext. poll. lonyus, ends 

by four tendons :-the first is inserted into the second metacarpal 
bone; the second and third into the third metacarpal; the 
fourth into the unciform. 

The ext.pollicis is very strong, its broad tendon ends on the 
small rudimentary thumb (quite as in the Pp. in animals with 
(‘ five” digits). 

The ulnaris externus is also very strong, it is inserted into the 
fifth metacarpal bone. 

The extensor digitorurn eommunis is perforated by the (2) ten- 
dons of the extensor minimi (el quarti) diyiti. 

2. ELEPHAS APRICANJS (Embryo), 
(Roy. Coll. Surg.) The specimen was already dissected for the 

Collection. 
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The palmaris longus is large, it ends in the fascia palmaris. 
There is only oneJEexor digitorum, which gets an accessory belly 

from the ulna. 
From the very large Pp. arises a strong muscle which goes to the 

pollex. 
From the deep layer of the wrist comes a muscle which is 

inserted into the Pp. and the pollex. It may be calledJEe,2orpoZlicis 
et prczpollicis brevis, or, as it is also a ‘ I  little adductor,” perhaps 
‘‘ o p p o m  poll. et prce2,ollicis.” 

e. CARNIVORA. 

1. LINSANG GEAOILIS. (Plate XXI. fig. 5.) 

( Piverra, Prionodon.) 

There are two pakares longi and two ulnares interni. 
The palmaris longus radialis is supplied by the n. medianus ; 

the palmaris longus ulnarix by the n. ulnuris ; both ulnaves intemi 
(radialis, ulnaris) being supplied by the latter nerve. 

The palm. long. rad. arises with the m. ulnaris int. uln. from 
the internal condyle of the humerus, and ends in the volar pads 
and in digits 2-5, also between them in the webs. 

The palm. long. uln. arises with the former muscle and goes to  
both the radial and ulnar pads on the wrist, mainly to the ulnar 
one. 

The ulnnris int. rad. (humeralis) takes origin from the internal 
condyle of the humerus, while the ulmaris int. ulnaris s. propTius 
comes from the ulna j both are inserted together into the pieiform. 

I n  this animal can be observed the fissure of main tendons and 
the coalescence of its delicate parts, and the development of a fascia 
or apoiieurosis from tendons. 

Muscles on the wrist :- 
Connect,ed (1) An almost transverse rnuscle, like the palmaris 
with each 

lig.” carpi 
transversum of Man ; this ‘‘ ligament ” consisting partly of the 
tendon of the palmaris longus ulnaris, for the greater part of 
muscular fibres. 

The jlexor digitorum sublimis sends four tendons to the second 
phalanx of digits 2-5 ; the tendons are very weak, they are not 
80 distinctly divided in two parts as in Man; a strong tendon 
joins the profundus and continues mostly into the 2nd and 3rd 
digits. 

ThejZexor cligitorum profindus forms a fibrous mass near the 
wrist; from this mass arise five strong tendons for digits 1-5. 

a. Flexores. 

brevis of Man, ending in the ulnar pad. 
other. i (2) An oblique muscle, ending in the thumb. 
(3) A muscle representing the greatellt part of the 
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There is to be observed the first stage of a crossing of the 
tendons of the sublimis and profundus, as in the planta pedis. 

p. Nerves of the extensor side :- 
Ramus superficialis of the musculo-spiral nerue (n. radialis) runs 

just as in Man. 
The deep branch, situated between the m. brachialis ilzternus 

and the swpinator longus, ends in branches for the skin which 
provide the whole dorsum manus, except only the ulnar border of 
the fifth digit. 

2. HERPESYES BBIIEKJS. 

(Zool. SOC. Gardens.) 
a. Flexores. 

From the pronator r. teres come tendinous Gbres to join the 
radialis internus (comp. Xciurus). 

The palmar.is longus ends partly in the pads, partly it is inserted 
into digits 2-5 by delicate tendons which are B little connected 
with each other. 

Nerve-supply : n. medianus (only). 
There are f o w  strong superficial muscles on the wrist, connected 

with the ligam. c. transv. and also (partly) with the deep ligaments 
of the carpus :- 

rigin : Pp. ; insertion : pollex. 
(2)  Origin: tendon of the palmaris longus and the 

medianus.( (3) Origin : tendon of the palmaris 1. ; ins. : pad of 
the Pm. (or the pisiform)=rnuso. transversus cappi. 

N. ulnaris : (4) A deep muscle like the former, separated from 
it by the nerv. ulnaris. 

There are two m. ulnares interni, as in Linaang :- 
The ulnaris int. ulnaris (proprius), the stronger one, arises from 

the humerus and the ullza ; it is inserted by a flat tendon into the 
pisiform, more superficial and ulnar than the following muscle. 

The ulna& int. rad. (humeralis) springs from the humerus (cond. 
int.) and ends fleshy on the pisiform. 

The jexor digitorurn sublimis, supplied by both the median and 
ulnur nerves, divides in four thin and narrow tendons, which end 
in the tendon-sheaths of digits 2-5. 

The flexor digitorurn profundus has five very strong tendons for 
the 1-5 digits. 

The four lumbricales are also connected with the jl. d l i m i s ;  
they form a mass Wing the space between the sublimis and the 
profundus. 

p. Extensores. 
The supinator longus is fleshy as far as the carpus; its insertion 

is not quite distinct on one bone ; there is one insertion into the 

New. rl) O former muscle ; ins.: pollex. 

1 
[ (Nerve-supply not quite sure.) 
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lower end of the radius, but also an aponeurotic expansion reaching 
to the first and second metacarpal bones. 

The extensor digitorurn eommunis ec sublirnh”) arises from the 
humerus and goes to digits 2-5. 

The extensor digitorurn ~bprofundus,)’ as I should like to call it, 
takes origin from the ulna and has the following insert,ions :- 

(1) Three tendons for digits 3-5 (ulnar border); (2) a tendon 
dividing and going to the 3rd and 2nd digits j (3) a strong muscular 
belly with a very broad tendon divides into two, which end on the 
first metacarpal and on the Pp. 

3. PARADOXURUS, sp. 
a. Flexores. 

There are two palmares lonyi (as in Linsany), the stronger radial 
one being supplied by the n. medianus, the other (ulnar) by the 
ulnar nerve. 

Two m. ulnares interni are present, both being supplied by the 
eclnar nerve :- 

(1) The uZn. int. rad. (hzcmerdis) comes from the humerus and 
is inserted into the top of the pisiform ; ( 2 )  the uln. int. ulnaris 
springs from the ulna and ends in the wrist in a fascia (ligam. 
carpi transversum). 

These muscles are supplied by the ulnar nerve. 
The L‘JEexor diyiti brevis superjicialis ’. is present in this animal ; 

it springs from an aponeurotic expansion on the wrist (which is 
connected with the Pp.) and has three bellies, two of them being 
inserted into the fifth digit, one into the fourth ending on phalanx 
I. and on the sheaths of the tendons. 

The tendon of thisJEexor br. super$c. for the 4th digit is cleft 
and perforated by the corresponding tendon of the@xor sublimis. 

Both JEexores lonyi, sublimis, and profundus take origin from the 
humerus, the radius, and the ulna; the sublimis is weak and goes 
to phalanx 11. of digits 1-4 (!), the profundus is strong and ends on 
phalanx 111. of digits 1-5. 

There are four lumbricales ; the third is the strongest, the fourth 
arises from the tendon of the sublimis (4th digit). 

On the radial border of the forearm runs a strong muscle from 
the humerus (internal condyle) to the radius and the Pp., wbere it 
ends in an aponeurotic expansion which is perforated by the art. 
radialis. 

The superficial muscles on the Pp. are connected with the tendon 
of the pronator radii teres. 

p. Extensores, 

present ; it arises from the ulna and the radius. 
The extensor pollicis et  prcepollicis 1o7Egus (erct. poll. b., Man) is 

The supinator lonyus is weak. 
The radialis ext. long. and brev. are both present. 
The ulnaris ext. is extremely strong ; it takes origin from the 
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humerus and the u h a  and is inserted into the pisiform and the 
fifth metacarpal bone. 

digits 3-5 (1st phalanx). 

The extensor digit. long. (radialis subl. 1) goes to digits 3-5. 
The extensor dig. minimi praprius” ends by three tendons on 

The ext. indicis et poblicis comes from the distal end of the ulna. 

4. VIVHRRIUULA MALAUUEINSIS. (Plate XXI. fig. 6.) 
Flexor@. 

The g4patmaris Zongus ” arises (very broad) from the internal 
condyle (hum.) and ends by four tendons (connected with each 
other) on digits 2-5, some fibres going to the Pp. and to the 
neighbourhood of the Pm. 

As this muscle has two nerves (from the medianus and the 
ulnaris) it  may perhaps be considered as formed by union of two 
palmarea. 

On the wrist there are four little muscles :- 
(1) From the pisiform and the tendon of the ulnaris 

internus to the ulnar border of the manus. 
(2) From the pisiform : continue into one tendon, 

which ends on the sheath 
(3) From the Pp : of the flexor longus on the 

N‘ ulnsris* 

\ fifth digit. 
i 

N. medianus: (4) Prom the Pp  to the thumb. 
Underlying these four muscles there is a strong transverse 

Thejeexor dig. subl. has delicate and narrow tendons 
which are cleft and perforated by the following 

r dig. prof. has very strong and broad 
, which are connect,ed with those of 

ligament. 

\ the perforatus where they pass it. 
The radial part of the profundus goes to the pollex and index. 

I I . L E G  A N D  FOOT. 
a. MARSUPIALS. 

1. DIDFILPHYS MARSUPIALIS. (Plate XXI. figs. 1, 2.) 
a. Flexores. 

There are strong nerves and vessels running to the Ph. 
The gastrocnemius consists of two separate muscles arising from 

the inner and the outer condyle of the femur, joining each other 
only on the insertion on the calcaneum. 

The plantaris takes origin in common with the lateral gastro- 
cnemins, runs down, crossing the tibia1 or inner gastrocnemius at an 
acute angle ; it is fixed on the calcaneum and ends in the L c  fascia ” 
plantaris, the tendinous fibres going mostly to the Ph. 
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Beneath this tendon there is an oblique muscle like a musc. 
transversus 8. obligcus carpi. 

From the fascia arises s weak muscle which seems to be the 
remains of the JEexor brevis superjkialis. 

There are also an abductor minimi and an (’ opponens” which 
forms the outer part of the jlmor brevis super$cialis. 

The tibialis posticus (or medialis ?) is inserted :- 
(1) By an sponeurotic triangular expansion on the Ph. ; (2) it 

gives origin to a strong muscular belly (like a lumbricalk) ending 
in a tendon which goes to phalanx 11. of the 2nd toe; it is 
perforated by the tendon of the ~rofundus t ~ b ~ ~ u ~ )  ; (3) it con- 
tinues into a tendon which joins the jlexor diyit. profumdus, where 
it sends the tendon to the hallux. 

u Tibialis quartm” I should like to name a muscle which is 
situated on the outer side of the L L  tibinlis posticus.” It seems to 
be rudimentary or reduced ; I could not find the insertion, because 
the tendon waa torn on the back of the 08 trigonurn. 

The jlexor digitorum sublimis (tibialis) goes to toes 3-5 j first 
it is fleshy for a long way, then tendinous, and finally fleshy 
again (= kmbricalis??). The mblimis i R  largely connected with 
the profunclzcs (fibularis), contra Dobson. 

0. Extensores. 

(half). 
The nerv. peronaeus goes to the 5th,  4th, 3rd, and 2nd toes 

There are four m. perowmi : 
Origilz. Peczcliarities. Imsertior . 

(1) Cond. lat. fernorin. Superficial, strong, Planta. 

(2) Cond. lat. fern., head of the First flat, then Metat. V., 5th toe. 
flbula (lat.), representing a rounded. 
fleshy lig. laterale. 

(3) a. Middle third of fibula, Strongest tendon 
outside. of all peronsei. 

b. Femur, conneoted with (1). Between (1) and 

behind (2). 

Outer border of 
the foot. 

the 5th, 4th,3rd 
toes. 

Dorsal aspect of 
I (3 4. 

(4) Anterior surface of the 
fibula, upper half. 

2. TRIGHO~URUB VULPECCJLA. 

The 2nd and 3rd toes reduced and united j hallux widely 
diverging. 

a. Flexores. 

femur; inserted into the tuberositas calcaiiei. 

fascia plantaris. 

of the plantaris and ends on the outer border of the foot. 

The gnstroenemius is strong, two-headed, takes origin from the 

The plantaria is also strong ; inserted into the tuberos. calc. and 

TheJlexor brevia diyitorum superJcialzs arises from the tendon 
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(Nerv. plantaris medidis supplies the four toes 1-4 and the 
inner half of fifth, bur there is an anastomosis between the lateral 
branch of the nerve and the medial.) 

The tendous of the f i x o r  digitorum subbirnis (tibia&) are weak ; 
they are perforated by the tendons of the profindus. The sublimis 
go2s to the 5 t h ,  4th, 3rd, and 2nd t,oes; it ends on the I. phalanx 
and on t,he tendon-sheath of the profundw, especially on the Kgg. 
annularia. 

The jlexor digit. profundus (Jibularis) gives five tendons to 
toes 1-5, the tendons for the 2nd and 3rd toes being more connected 
than the others. 

I have found only two Zumbricales, to the 4th a,nd 5th toes ; they 
are very strong. 

The adduotoraP (plantar layer, Cunninghctm) go to the hallux, 
2nd and 5th toes. 

The abductor dig. minimi arises from the calcaneum and ends on 
phalanx I. of the 5th toe, 

The tendon of the tibidisposticus is cleft, both parts ending on 
the naviculare. 

p. Extensores. 

tendon being a little divided. 

versely on the planta and ends on the firet metatarsal bone. 

The tibialis anticus is inserted into the internal cuneiform, the 

The peronceus longus is very strong; it orosses almost trans- 

6. EDENTATA. 
1. EUPHEAQTUS MINUTUS. 

a. Fkxores. 
The plantaris (?) arises from the femur (lower end) and the 

fibula (upper end), or the knee-joint ; it ends in the fascia plant. 
superfic. and tendons which go to the Ph. and the ‘Lfive toes,” 
ending there in the tendon-sheaths, 

No flexor brevia super f ikk  is present. 
The fixores longi (SUM. and prof.) are connected with each other 

hut  divisible; they form one large tendon which divides into 
separate tendons. Each tendon is cleft, but there is no 
perf oration. 

A muscle arises from the fibula and is inserted into :-(1) the 
proc. transversus calcanei ; (2) the tendon-sheath of the peronaus 
brevis and minimi ; fascia dorsalis ; (3) the ligam. transversum 
on the ankle-joint. 

p. Extensores. 
The extensor digitorum at hallucis bngm goes to all five toes, the 

fourth toe getting two tendons. 
There is an mten-sor hallucis “proprius” (like the ext. poll. 

longus) arising from theflula and inserted into the first phalanx 
of the great toe together with the extensor brevis. 
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c. BODENTIA. 
1. S m u s  u I z o N n N a I s .  (Plate XXI. fig. 4.) 

(Zool. SOC. Gardens.) 
The nem. plantaris ngdialis supplies all 5 toes except o d y  the 

outer balf of the 6th. 
An abductor (extensor) prmhablucis (tibidis medialis) (v. Batlay- 

eryus) is present ; it takes origin from the inner (tibial) surface of 
the tibia and ends in the Ph. ; the muscle ia covered in by the 
tibia& posticus. Nerv. tibialis. 

The plantaris arises in common with the lateral head of the 
gastrocnemius; it is a little fixed on the calcaneiim and ends in 
four tendons, which are provided with a weak flesby belly each 
( = lumbrimles ?). 

a.  Flexores. 
The gastrocnemius is a two-headed, strong, and tlat muscle ; it is 

inserted into the tuberos. cnlcan. 
The plantaris is large; it arises from the external condyle, 

becomes tendinous near the calcaneum, where it is fixed by con- 
nective tissue, and is inserted by four tendons into toes 2-5. 
These tendons are cleft and perforated by those of the @or 
bngus. 

A muscle (soZW?) taking origin from the capitulum fibulae joins 
the tendon of the gastrocnemius. 

The two j2exore.q Zongi are uuited into o m  muscle coming from 
the tibia and fibula and ending in five tendons. One tendon of the 
flexor cornmunis joine the tendon of the plantaris which goes to 
the 5th toe. 

2. 8CIURUS NI(IIOEIIl. 

There are present four large lwmbricales muscles. 
The tibidis posticus is inserted into the naviculare tibiale. 
The abductor (extensor) prdnEEuciP (tibia& medialis) arises from 

the internal surface of the tibia (in the upper half) and is inserted 
into the Ph. and the first metatarsal bone and phalanx I. of the 
hallux. 

There are five Jlc.?carm breves profundi. 

13. ErtensOTes. 
The tibidis anticus is so very large that it cover8 the ext. hall. 1. 

and ext. dig. corn. E .  in the upper part of the leg. 
There are four peronmi muscles :-(1) the pemums longus ; 

(2) the p e r o m  b r h ,  both very strong; (3) the perormeus 
LLtertiw,” arises from the fibula (upper end) and goes to the 
ccipitulum metatarsi quinti ; (4) the erOn(eU8 “ quartw ” takes 
origin from the middle and lower thirtof the fibula and joins the 
outer border of the wtensor diyitorum brevia. 

The extensor brevis goes to toes 2-5, the tendon to the fifth toe 
being very delicate. 
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3. BATHY~EGUS MABPPIMUS. 
Flex0 res. 

The biceps fernoris remains fleshy on the leg and ends tendinous 
(“ fascia ”) on the foot. 

The gastrocnemius is strong, and also the plantaris ; the latter is 
inserted into the fascia and continues in the j e x o r  hreuis. 

The insertion of the soZeus is separated from that of the gastro- 
cnemius. 

The abductor prcehallucis (tibidis medialis) is very strong 
(23 mm. l., 5 mm. br., more than 2 mm. thick; the tendon 
measures 25 mm.), supplied by the n. tibialie. It arises from 
the upper, inner, and anterior parts of the tibia, until close to the 
origin of the tibialis anticus; it ends on the tibia1 surface of 
the Ph. 

The j h x o r  digitorurn subl. and prof. are not divisible ; there are 
m. lumbricales as usual and B m. accessoriw. 

There are two ‘( interossei” for each toe, except for the third toe, 
which has only one. The interosseus medialis of the hallux comes 
from the Ph., the inteross. ZateraZh of the fifth toe comes from an 
accessory ossicle situated on the top of the Pm. 

cl. UNGULATA. 
1. HYRAX BRUOBI. 

The muscles of the leg and foot of this animal show some 

2. ELIQPHAS AFRICANUS (Embryo). 

peculiarities which rare of less interest for our subject. 

(Roy. Coll. Burg.) 
Length of the leg 15 cm. 
The biceps fernoris ends on the foot. 
The gastrommka arises only from the inner side of the femur 

The plantaris is strong and, after passing behind the calcaneum, 
From this fascia springs only one 

Four kmbricales are present. 
The f i o r  digit. szcbl. and profundus join each other in the 

planta. 
The tibialis posticzcs goes on the inner border of the tibia to the 

dorsum pedis, where it ends on the third and second toes. 
Beside this muscle there is another which continues partly the 

semitendinsous (!) and goes to the hallux and the prahallux. 
The extensor digitorurn tongus goes to toes 2-5, the fourth 

getting two tendons; as the extensor brevis ends on toes 2-4, 
the fourth is provided with three tendons. 

There are three muscles arising from the €’he:-(1) to the 
hdlux ; (2) to the capitulum of the metatarsal II. ; (3) to the 2nd 
toe, a long thin tendon, besides khat of the$&#. longus. 

and from the planum popliteum. 

ends in the fascia plantaris. 
muscle, which joins the JEexor digitorurn comrnunis. 
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e. CARNIVORA. 
1. LINS AN@ OBAUILIS. 

The gastrocnemius consists of  two heads ; insertion, tuberos. 
calcanei (behind). 

The soleus is re resented only by a weak tendon (as very often 
the plantaris in Ifan). 

The pluntnris, connected with the yastrocnemius, but divisible by 
the forceps, is very strong, fleshy till near the calcaneum ; it then 
becomes tendinous, passes the calcaneurn, connected with it by the 
tendan-sheath, becomes again fleshy, and ends on the toes. No 
‘‘ fascia ” plantaris is present (as in the Cat, Miuart). 

Nerve-supply by the plantaris medialis (proximal) and lateralis 
(distal). 

Thejexores longi (subl. and prof.) do not cross each other, but 
continue separate and run down parallel, the profundus or Fbularis 
being the stronger ; the accessorius joins the latter ( Dobson). 

The Zumbricules spring from the profundus (fibularis). 

2. VIVEBEIC~A XALACCPNFIIS. 

The plantaris is quite separate from the gdstrocnemiics and 
continues in the planta into the $exor brevis ; nerve-supply as in 
Linsang (plant. med. and lat.) (very similar to Gmung). 

3. HkbPPlSTBS GBIBEIUS. 

I n  this animal there is also a continuation from the ‘‘ plantaris ” 
into the “flexor brevis.” Nerve-supply as in Liwang and 
Viuerrkula, two branches coming from each nerve. 

0.-CONCLUSIONS AND GENEHAL REMARKS. 
On comparing the bones and muscles of the distal parts of the 

mammalian limbs we see :- 
(1) That the palmarb ends on the Pp. in Marsupials, Inseotivora, 

some Rodentia,-while in some Carnivora there are only tendinous 
fibres going to that bone, and in higher mammals only traces of 
those connections are found. The palmaris can be separated into 
two muscles. 

(2) That the plantark is inserted into the Ph. in Marsupials, 
Edentata, some Insectivora, while in higher forms it goes only to 
toes 1-5 or 2-5; finally we see the tendons being united to an 
aponeurosis. 

I n  the superficial layer of the forearm end the leg we have also 
the ulnaris inteirzus (often separated into two muscles) going to 
the pisiform, and the ga&oonemius going to the calmneum. 

I am not quite sure about the meaning of the tibialis medialis 
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(“ abductor prcehallucis”), but I am inclined to take this muscle 
together with the gastrocnemius (and soleus when present) .as the 
superficial Jlexor digit. lonyus. I do not know how to interpret 
the radialis intornus and, as I suppose, its homologue the tibialis 
posticus, but I think that they may have been formerly real 
jezores digitorurn. 

A question of great importance is, on which bones of the hand 
and foot are muscles inserted and on which not ? I will answer 
this question here :- 

(I)  “True ”carpal bonw,--proximal row-tarsal 

(2) Carpal bones -distal row- tarsal bones : no insertion.’ 
(3) Pitiform ‘‘ Pm.” calcaneum : insertion and origin. 
(4) Prsepollex prsehallux : only origin. 
(5)  Metacarpal bones metatarsal bones: insertion and origin. 
(6) Phalanges : only insertion, no origin. 

Hand. Foot. bfuscles. 
bones : no insertion, 

except pisiform except calcaneum : no origin. 

Or in the form of a table (+ =present, O=absent) :- 
Insertion. 

(1) True carpal and tarsal bones, proximal 
row .......................... 0 

( 2 )  True carpal and tarsal bones, distal 
row .......................... 0 

(3) Pisiform, calcaneum . . . . . . . . . . . . .  + 
(5 )  Metacarpal and metatarsal bones .... + 
(6) Phalanges ...................... + 
(4) Pmpollex, prshallux .............. + 

- 
Origin. 

0 

+ + + + 
0 

Therefore I conclude, if in our subject the muscles are true 
guides as to the homology of bones (and I do not doubt it), that 
neither the pisiform and calcaneum (as Gegenbaur and others bave 
supposed long ago) nor the so-called prrepollex and p r s h d u x  are 
true carpal and tarsal bones, but that they have&he same rank 
and position as the metacarpal and inetatarsal bones. If other 
authors prefer to call bones on which is an insertion and an origin 
of a musclo a “sesamoid bone,” then they ought also to call the 
metacarpal and metatarsal bones (which may be often reduced and 
very small ossicles) ‘‘ sesamoid bones.” 

Further evidences for my view on the praepollex and przehallux 
are the following :- 

The bones I call Pp. and Ph. are generally present everywhere 
in all orders and fnmilies of mammals which have five true digits. 

These bones have everywhere the same situation on the radial 
and tibia1 border of the hand and foot, and almost the  same 
relations to the surrounding parts. 

I n  some animals there are distinct pads on the apex of Pp. and 
The insertions of the tibidis anticus and posticus are not really on tarsal 

bones, but originally either on digits or on the free bone or bonea of the 
border of the foot. 

PEOC.  ZOO&. SOO.--1894, NO. xxv. 25 
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Ph., and in Pedetes there is a true nail (in some specimens only a 
nail-like structure). 

The resemblance of Pp. and Ph. to a reduced thumb or great 
toe is very striking (e.g. foot of Carnivora). 
' If the first digit of the mammalian hand and foot had alwayfi 
been lost as a true digit, and if we knew only mammals with four 
digits, then we might be in the same doubt about this reduced 
structure-"prae-index "-as many of my colleagues are now about 
my praepollex. 

The Pp. and Ph. are much better developed in lower mammals 
than in higher ones-they are present and free in primitive types ; 
they are lost or become united with their neighbours in higher or 
more differentiated mammals, or they get the appearance of 
" sesamoid bones." 

I n  lower mammals the Pp. may consist of two bones, in higher 
there is always only one bone. 

The Pp. consists of at least two bones in Theriodesrnus phyl- 
archus, the position of that animal being not yet sufficiently 
ascertained. Five years ago (P. Z. 8. 1889) I supposed it to be a 
Promammal, but, as Prof. Seeley kindly told me this March, there 
is now evidence for this interesting animal being a true reptile. 

W e  must make a clear distinction between the $fission of digits 
which occurs in Cetacea (and Ichthyosauria perhaps) and the 
existence of rudiments of digits. I n  Cetacea there is also B real 
Pp., as Prof. Kiikenthal has shown. 

It may be that the Pp. and Ph. of many animals represent not 
only an old (reduced) structure, but also a partly new one, and 
that only the basis of the Pp. of Pedetes was inherited in those 
species and that it gradually increased in size. 

There are many muscles in the mammalian hand und foot 
which have to do with the Pp. and Ph. exclusively or nearly so. 
When the Pp. and Ph. disappear or coalesce with other bones, 
these muscles may also vanish or they may become united with 
other muscles, or they may get inserted in those parts of bones 
which have been originally free and more or less movable, as e. g .  
Pp. and Ph. 

Concerning the nerve-supply of muscles I found that the 
following muscles are provided with two nerves :- 

t)he flexor digitorum superficialis brevis manus 
et pedis 

the palmaris longus or flexor digitorum super- 
ficialis longus 

the ulnaris int&mus (dexor postminimi) 
the flexor digitorum sublimis 
the flexor digitorum profundus, in all mammals. 

maminals . 

Concerning the homology of the true carpal and tarsal bones I 
give here B table which, though it may be incomplete, I hope may 
contain definite results ;- 
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Hund. Foot. 

Scaphoid. Radiale. { Naviculare tib. 

Centrale. Centrale. { (lat.). 
row‘ Lunatum. Intermedium. Talus a. 8. 

(pyramid.). 
(Pisiforni.) (Calcaneum.) 

As regards the distal row there cannot be any doubt khat the 
trapezoid and uncinatum are homologous with the middle cunei- 
form and the cuboid. 

As the internal cuneiform (Evethizon, Man sometimes) and the 
external (Cryptoprocta) can be divided into two bones, we must look 
for the homologous bones in the hand j and I think that the radial 
part of the trapezium (sometimes 11 free ossicle in Man) corresponds 
to the tibia1 or the plantar internal cuneiform, and that the head 
or proximal part of the magnum (Man), or the lateral part of t,he 
centrale (e. g. Centetcs), corresponds to that bone which is situated 
proximally to the  external cuneiform in Cryptopocta. I cannot 
prove beyond all doubt that this is the second centrale, but there 
seems to  be no other explanation. Consequently the distal row 
would be as follows :- 

Hand. Foot, 
Trapezium. Carp. tars. dist. I. Internal cuneiform. 
Trapezoid. Carp. tars. dish 2. I Middle cuneiform. 

~ a g n u m .  { Centrale 2. Triangulare, B. 

Unriform. 

Carp. tars. dist. 3. 

Carp. tars. dist. 4. 

External cuneiform 8.8 .  

Uuboid. 

Ziphius). 

P.S. (April 23, 1894).-Since I read this paper I have found a 
specimen of Euphractus minutus in the Nat. Hist. Museum in 
which there i u  a very well-developed praehallux, like a metatarsal 
bone (see Plate XXI. fig. 7). There is also a muscle between the 
Ph. and the first metatarsal bone. 

EXPLANATION O F  THE PLATES. 

PLATE XX. 
SEELETON of Mammulaan Hunds und Feet. 

Fig. 1. Right foot of Dasyps, 3/2 enlarged (p. 356). 
2. Right hand of Centetes ecaudatus, 3/2 enlarged (p. 356). 
3. Right foot of Centetes ecaudatus, 312 enlarged. 
4. Right foot of Bathyergus mal-itimus, 513 enlarged (p. 356). 
5. Right foot of Erethizon dorsutus seen from above, nat. size (p. 357). 
6. Prajhallux of Erethizon, seen from behind, 311 enlarged. 
7. Right hand of BZuma~uZggens, 5/4 enlarged (p. 358). 
8. Right foot, of Blurusjklgens, nat. size. 
9. Astragalus of BLlcrus seen from behind, showing the division into 

‘‘ talus ” s. a. and ‘( trigonum.” 
25’ 
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Reference Letters. 
(u) HAND:-R, radios. 0, ulna. s, scaphoid. sl, scapho-lunatum. tm, 

trapezium. td, trapezoid. m, magnum. ce, central. Pp, przepollex. 

(h) FOOT :-T, tibia. F, fibula. a, astragalus. ea, calcaneum. n, naviculare. 
rt, tibial, rf, fibular naviculare. c 1, c2, c3 ,  internal, middle, external 
cuneiform. c 1 d, dorsal, c 1 p ,  plantar part, of the internal cuneiform. 
cb, cuboid. Ph, praehallux. 

1-V, metamrpal bones, first to fifth. 

I-V, metatarsal bones, first to fifth. 

 PLAT^ XXI. 
MUSCLES of Mammalhm Hands and Feet. 

Fig. 1. Left foot of Didelphys marsupialis, 211 enlarged (p. 359). 
2. Second toe of Didelphys marsupialis, 411 enlarged. 
3. Forearm of Triehosuws vulpecula (p. 361). 
4. Hand of Sciurus arizorensis (p. 362). 
6. Forearm and hand of Limung gracilis ( . 364). 
6. Wrist of Viverm'cula mahbcersis (p. 366.p. 
7. Prieballux of Euphractus mimtus (nat. size) : m., interosseus prse- 

ballucis (p. 373). 
Be&ence Letters. 

(a) FORE LIMB :-Pp, prrepollex. Pm, postminimus. PO, pollex (thumb). pis, 
isiform bone. p h ,  m. palmaris longus. plm. r, plm. u, m. palmaris 'p. radialis, ulnaris. u.i., m. ulnaris internus (flexor c. uln.). r.L, m. radialis 

internus (fl. c. radialis). 
(b)  HIND LIMB :-Ph, przehallux. h, hallux (great toe). 2 t, second toe. p h ,  

m. plantaris. jib. p ,  m. tibialis posticus. w, web. 

2. On two Sea-pens of the Family VeretiZZidre from the 
Madras Museum. By G. HERBERT FOWLER, B.A., 
Ph.D., Assistant Professor of Zoology in University 
College, London. 

[Received April, 2, 1894.1 

(Plate XXII.) 
For the opportunity of examining these specimens, Iam indebted 

to Prof. F. Jeffrey Bell, who received them from Mr. Thurston 
of the Madras Museum. 

GAVBRXULARIA MALABARICA, sp. n. 
This beautiful species (Plate XXII. fig. 1) differs from all other 

Veretillidae with which I am acquainted in the great breadth of 
the rhachis, and in the sharpness of the curvature by which the 
rhachis is marked off from the stalk; the result is to give the 
colony a club-shaped outline described only in Cavernzclaria glans, 
of this family. To what extent such a difference of form rn 
this may be produced, or at least accentuated, by different degrees 
of expansion or contraction of the colony, I am unable t o  say ; 
and I have therefore sought for other specific marks. 

The dimensions of the colony in mlllimetres are as follows :- 



I 

2 .  

P. Z. S ,1894, Pl.XY11. 

b 
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56 
42 
14 

26 

377 

4 5  
--- 

69 
47 
12 

29 

8 7  
6 6  

........................ I Specimen I 
Total length ....................... 
Lengt,h of rhachis .................. 
Length of stalk ..................... 

longest diremet,er' ......... 

longest diameter ......... 

Breadt,h of rhachis at centre : 

shortest diameter' ......... 
Breadth of' stalk, upper end : 

shortest diameter ......... 

60 
39 
11 

29 
21 

7 
5 

66 
44 
12 

26 

8 
5 

3 

46 
37 
9 

28 
13 

6 
4 5  

6 
-_ 
60 
37 
13 

6 
4 

The autozooids were very well expanded in all the specimens, 
and the colony was therefore also presumably in a state of dis- 
tension ; this may perhaps be attributable to gradual death, as their 
label stated that they had been '' washed ashore in large quantities." 
I have seen similar distension in washed-up specimens of Akyonium. 

The only traces of dour  remaining were (1) in the upper half 
or two-thirds of the autozooids (exclusive of the tentacles) ; these 
are of a dark purple tint, the exact seat of which is the upper 
part of the mesenteries ; (2) on the surface of the rhachis of some 
specimens, in which the surface of the camosarc is of B rich 
reddish brown. 

The most expanded autozooids are about 10 mm. in length and 
are entirely devoid of spicules. No calyx of spicules appears 
round their bases, such a9 occurs in some forms. They are set 
more closely together than in any Catiernularia with which I am 
acquainted,-so closely that in most specimens no siphonozooids 
could be seen without carefully parting the autozooids ; generally 
they stand about 1 mm. or lese apart, but in fig. 2 I have drawn part 
of an inflated specimen in which they stand about 1-5 mm. apart. 

The siphonozooids, as will appear from this figure, are of various 
size ; they stand out against the dark ccenosarc as brilliant white 
ovals (the stomodsa) from which radiate white lines (their mes- 
enteries) ; they are not surrounded by prominent calyces of 
spicules. I n  section they showed the usual eight mesenteries and 
an enormous ventral groove or siphonoglyphe. At the jpnction of 
rhachis and stalk is a ring of siphonozooids, without interspersed 
autozooids, about 1-2 mm. in breadth. 

The rhachie, as will be seen from the dimensions of specimens 
1 and 3, is slightly compressed. The stalk is considerably com- 
pressed in the same plane (spec. 1-6); both flattened surfaces 
exhibit 'a deep median furrow, which commences at the ring of 
siphonozooids just mentioned, and is continued nearly to the base 
(tip) of the stalk. Lesser longitudinal furrows were irregular and 
apparently the result of shrinkage. 

I n  
the one case this was in two fragments : the upper end of one 
1 Given only in specimenswhich have not obviously been crushed in pking. 

Two specimens were opened in order to obtain the axie. 



--- 
C. liitkei ...... 
C. malabarica ... 

Rhachis. i Stem. Axis. 
I 

Length. Breadth. 1 Length. Breadth. Length. 
-- __- 

70 37 ’p; 14 36 9 

78 68 I 22 14 24 
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LITUARIA PHALLOIDHS (Pallas). 
A single specimen of this, labelled ‘‘ Dutch Bay, Ceylon,” was 

sent along with the Cavernzclaria just described. It presented no 
features of special interest, and differed from ,other specimens 
which have already passed through my hands (Marshall and 
Fowler, ‘‘ Pennatulida of the Mergui Archipelago,” J o i n .  Linn. 
SOC., 2001. xxi.) only in the point that the siphonozooids practically 
filled alI the space between the autoaooids, instead of forming 
rings round them. A plane of bilateral symmetry, mentioned in 
the paper quoted, was also indicated here. The specimen, as so 
often happens with Pennatulids, had been apparently truncated 
above and scarred over ; a new autozooid and several siphonozooids 
had been formed on the scar. 

EXPLANATION OF PLATE XXII. 
Fig. 1. Cavemzilaria malabarica, sp. n. ; view of the colony. 
Fig. 2. Surface of the cceuomrc, showing the siphonozooids filling up the space 

Fig. 3. Spicules of the rhachis. 
Fig. 4. Spicules of the stalk. 

between the bases of three autozooids. 

3. On Two new Genera, comprising Three new Species, of 
Earthworms from Western Tropical Africa. By FRANK 
E. BEDDARD, M.A., F.R.S., Prosector to the Society. 

[Received April 2, 1894.1 

The specimens of worma now described I owe to the kindness 
of Mr. Alvan Millson, Assistant Colonial Secretary at Lagos, 
to whom I have frequently had to express my indebtedness 
for material. Within the last few weeks I have received from him 
a number of tubes containing a large number of specimens of 
Earthworms, which proved to be referable to four species. Of 
these I only describe three in the present communication ; the 
fourth was not new, but was found to be a particularly fiue speci- 
men of my species Siphomgnster ndlsoni ; this specimen I have 
sent to t,he Oxford Museum. The remaining species belong to the 
family Cryptodrilidae, which is nob well represented on the African 
continent, so far as our present knowledge enables a judgment to 
be formed. The most characteristic family of Earthworms of the 
Ethiopian region are unquestionably the Eudrilidae, which- are 
indeed limited to that continent, with the sole exception of the 
almost ubiquitous genus Eudribus. So abundant are the members 
of this family that it is really a remarkable fact to receive a 
collection of Earthworms from that part of the world which does 
not include representatives of that family. Such, however, is the 
Case with the collection upon which I report here. It may be 
noted, however, that the Cryptodrilidae are rather more abundant in 
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Western than in Eastern Africa. I have already described several 
species of a genus nearly confined to Western Africa, viz. Gordio- 
drilus; and at  Lagos a species of Pygnmodribus also exists. The 
same two genera also occur on the West Coast, but the former is 
there not nearly so common. The present paper increases the 
number of West-African Cryptodrilids by three ; and I refer these 
worms to two new genera. Nannodrilus africanus seems, from the 
large number of specimens sent to me, to be an exceedingly 
common species. 

It is a curious fact that both of the two genera show certain 
resemblances to the Eudrilidze : there is, in my opinion, little doubt; 
but that the Eudrilidae are derivatives of the Cryptodrilidze ; bu t  I 
cannot agree with those who would unite two such extremely 
diverse types in one family. I shall now direct attention to the 
anatomical characters of the new species, beginning with a defi- 
nition of the first genus, which I propose to call after Mr. Alvan 
Millson. 

Millsonia, gen. nov. 
DEF. Large worms with strictly paired set@. Male pores (single 

or paired) y o n  xvii. Two gizzards in v., vi.; calciferous 
glands, three pairs in m.-xuii. ; intestine with about 30 pairs 
of ececa, a pair to each segment. Nephridia difuse. One 
pccir of spermathmce without diverticula ; spermiducal glands 
tubular; no penial set@.-Hab. West Africa. 

This de6nition will differentiate the present genus from any 
other Crgptodrilid at present known. The two most salient 
characters of the genus which are peculiar to itself concern the 
nephridia and the intestinal caeca. These alone would serve to 
distinguish the genus ; it is principally on account of them that I 
unite the two species, which I shall describe, into a single genus. 
These two species, as will be seen in the course of the following 
pages, differ from each other in a good many points of, as I 
believe, subsidiary importance. The two matters referred to are 
not exactly novelties of structure in the group, but they are 
exaggerations, so to speak, of characters already found in allied 
forms. The caeca are precisely like those of the genus Perichceta 
only that there are so many of them. In Perichaeta sieboldi and in 
one or two other species there are, it is true, six or seven pairs of 
these appendages of the intestine ; but then they are all contained 
in one segment j whereas in the genus Millsonia they are contained 
in as many segments as there are pairs of cam. The existence of 
these caeca is interesting as tending to knit still closer together the, 
in other ways not very remote, Cryptodrilidae and Perichzetidae. 

The second peculiarity of this genus concerns the nephridia. 
The structure of these organs will be described more at length 
immediately ; but in the meantime attention may be directed to 
tbe fact that they present the curious appearance illustrated in the 
accompanying drawing (fig. 1, p. 381). The excretory tubes of 
the posterior segments of the body have ceased altogether to look 
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Fig. 1. 

MiZZsonia nigra. 
. Ptirt of the posterior region of the body cut open to  display the 

excretory system. 

Fig. 2. 

381 

Millsonin ruhens. 
Intestinal ceca. 
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like excretory tubes in the usual L L  plectonephric ” genera ; they 
give the impression rather of minute pouches opening on t o  the 
exterior. A closer survey, however, of their structure shows that 
there is really nothing anomalous about them. The vesicular 
layer of cells commonly found attached to the exterior of the 
tubules is here so largely developed that the appearance referred 
to is produced. 

Most of the other characters of the genus are such as axe to be 
met with in other Cryptodrilids. The affinities which they 
indicate are, however, not very plain. The presence of two 
gizzards-to commence with perhaps the least important of these 
characters-is found in the genera Digaster (with which I unite 
Didymogaster and Pewhogaster of Fletcher), Dichoyaster, and 
Microdrilus. All of the genera mentioned also agree with Mill- 
s o d a  in the diffuse nephridial system. The last two Cryptodrilids, 
as well as Typhceus, agree with .Millsonin in that the male pores are 
upon the xviith instead of the more usual xviiith segment. 
Finally the calciferous glands are, as in Miorodrilus, in segments 
xv.-xvii. The absence of the penid setae distinguishes MilZsonia 
from all the Cryptodrilids mentioned except Dichogaster.b Xdl- 
sonia shows, as I have already intimated, some likeness to the 
Eudrilids. This likeness, however, is shown only by the species 
Millsonia nipa. The resemblance consists first of all in the 
unpaired male pore j the unpaired genital orifices are not abso- 
lutely unknown in the Cryptodrilidae, since they are met with in 
the genus Fletcherodrilus. But in addition to their being unpaired 
in the worm now under discussion, there are a pair of terminal 
ntuscular sacs which are like the bursa copulatrix of many Eudri- 
lids. The genus Nannoclrrilus which I describe in the present 
paper is the only other Cryptodrilid in which there is a similar 
bursa or rather a pair of them. But I am disposed to consider 
that the terminal sac which is found appended to the end of the 
duct of the spermiducal glands in many Perichmtce is the honiologue 
of the structure so universal in the Eudrilids. So that the erist- 
ence of well-developed bursa in Millsonia is not a fact of absolute 
novelty for the family. 

Millsoniarubens, n. sp. (Pig. 2, p. 381.) 
DEF. Lenyth 320 mm.;  diameter 12 mm. Number of seynients 

External characters.-This worm was remarkable on account of 
its peculiar coloration. I n  alcohol the front end of the body, 
in front of the clitellum, is of a pale violet-grey. The clitellum 
itself is of a pale brown. Behind the clitellum the colour is a 
brick-red, a tint that I have never before seen in any Eartha orm. 
The prostomium is large and does not at  all encroach upon the 
buccal segment. The setae, as already mentioned in the definition 
of the genus, are very strictly paired; they lie entirely upon the 
ventral surface of the body. A distance of 2 mm. separates the 

363. Male pores paired. No bursa copulatrix. 
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two couples of each side, while the ventral couple OE one side is 
separated from its fellow of the other side by a distance of 2.5 mm. 
I could not find any trace of s e t s  at all upon the first five 
segments of the body. If  this absence of setee upon the head end 
be confirmed it is of interest, as this cephalization is rare among 
the Cryptodrilidao, though a common character in the family Geo- 
scolicida3. Qeodrilus in fact is the only Cryptodrilid in which I can 
recall anything of the kind. Segments vii.-xii. are bi-annulate: 
The dorsal pores are very obvious. They comnience on the border- 
line of segments ../xi., possibly one or two segments earlier. 
There are three of these pores upon the clitellum-one marks its 
posterior boundary, while two lie on the first two segments. The 
clitellum is rtither extensive, occupying segments xiii.-xxii. The 
median ventral region behind the male pores seems to be free, at 
any rate tb  a large extent, of glandular tissue. The two male 
pores lie upon segment xvii. ; they are highly conspicuous and are 
trhnsversely elongated oritices, which correspond in position to the 
hissing ventral set= of the segment. Neither the oviducal nor the 
spermathecal pores were visible. The body-wall of both the present 
species and Millsonia migra is exceedingly tough. Mr. Millson 
informs me that this was also the case during life. 

Vascular eystem-The dorsal blood-vessel of the worm is single 
from end to end of the body. I n  segments xvi. and xvii. it  is 
distinctly dilated, forming thus a kind of heart. A local dilata- 
tion of the dorsal vessel is not unknown, though rare, among the 
Oligochwta. I n  the Geoscolecid Microchetetn I and Benham have 
described the same kind of thing, while many Enchytrsids also 
show a, dilatation of the dorsal blood-vessel just after its emergence 
from the peri-intestinal sinus (or plexus). I regard all these local 
expansions of the dorsal blood-vessel as having some relation to the 
heart of the Arthropods. The last pair of circumcesophageal 
trunks are in segment rii. ; the five pairs which lie in front of 
these are equally large. 

Inteiveymentcd Septa.-The first distinguishable septum lies 
between segments iv./v. It is tolerably stout and runs in a straight 
course across the body. The four following septa are excessively 
delicate and are pushed back by the stout gizzards so 8s t o  have 
lost their definite relation to the segments which they separate. 
After these thin septa come a number which are very strong 
and muscular. The septa dividing segments ix./xvii. are stout, 
diminishing in thickness posteriorly. The anterior of these and 
those which lie in front of them as far back as septum xiv./xv. are 
traversed by or give rise to muscular straps which are also 
attached. to the parietes and to the alimentary canal. 

Nephridia.-I do not give a long account of the nephridia under 
the present species as they are constructed upon the same plan as 
those of Millsonia niyra, in which species it so happens that I inves- 
tigated them more closely. The peculiarity of the nephridin of this 
genus, to which I have already referred, is not quite so strongly 
marked in the present species as it is in the next to be described. 
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I n  the middle region of the body the nephridia form a denser 
coating of the parietes than I have before noticed in any worm 
with plectonephric excretory organs. 

Alimentary Canal.--The pharynx of Milkonia rubens ends with 
the fourth segment; in each of segments v. and vi. is a strong 
gizzard which measures about 7 mm. in length and not less in 
breadth. The two gizzards are separated by an interval of soft 
walled esophagus. Calciferous glands are present and show 
a rather unusual appearance. There are three pairs of them, which 
lie in segments xv., xvi., and xvii. These segments, be it noted, are 
the eame in which the calciferous glands of the Acanthodrid genus 
Benhamia lie. I have already pointed out that another Crypto- 
drilid, viz. Microclriks, is distinguished by the same position of its 
calciferous glands. These glands in Millsonia rubens have H, very 
remarkable appearance ; the surface is so much furrowed as to 
give them the look of a small though highly convoluted mamma- 
lian brain. I n  microscopic examination they are seen to present 
the characters usually found in these glands; the interior is 
occupied by numerous long folds of the lining epithelium, whose 
cells are rather flattened. The intestine begins in segment xviii. 
This part of the gut is most remarkable for a long series of CBCB, 
which I have already referred to as a character of the genus. I 
counted altogether 32 pairs of these caeca, which begin a t  about the 
28th segment. They begin and end abruptly ; the first pair and 
the last are neither larger nor smaller than those which precede 
and follow them. The shape of the czca is precisely that of the 
caxa of the genus Perichczta. They taper gradually towards the 
free extremity and are in fact exactly like the finger of a glove. The 
length averages Borne 6 mm. I n  the region of the intestine occu- 
pied by these caca, the dorsal blood-vessel gives off in each segment 
two equi-sized trunks ; one of these-the most anterior-is entirely 
concerned with the blood-supply of the cacum of its side. The 
other supplies the walls of the intestine and appears not to run 
over the cecum j in the section of intestine in front of the region 
where the w c a  are I only noticed a single pair of intestinal trunks 
in each segment. It will be understood that these czeca are 
entirely metameric in arrangement-that is to say, there is a pair 
to each segment ; they arise at  first more laterally in position, 
afterwards their origin is nearer to the dorsal line. 

Reproductive Organs.-There are t w o  pairs of testes and of 
sperm-duct funnels, which occupy the usual segments, i. e., 
segments x., xi. The sperm-sacs are in segments xi., xii. attached 
to the front walls of these segments ; the sars are not particularly 
large and clo not stray beyond their segments. The spermiducal 
glands lie entirely within the xviith segment ; they are coiled 
into a compact rnasR. The muscular duct is of a moderate length 
and has a nacreous appearance. I am unable to state what is the 

yelation between the gland and the sperm-ducts. The ovaries are 
large and occupy the xiiith segment. There are only a single pair of 
sperinathecae ; these lie in the viiith segment. The sacs are 
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rather thin-walled, but have a stout duct leading to the exterior. 
I could not see the least trace of a diverticulum. It is rare for 
the members of the family Crgptodrilidae, indeed for any worm 
belonging to the Mkgascolicidae, to be without diverticula to the 
spermatheca. There are here and there a few cases, but these are 
mostly of worms which have a simple structure and are perhaps 
rather degenerate in their organization. Examples are furnished 
by the genera Gordiodrilus and Ocnerodrilus. I know of no large 
and well-developed genus like Millsonia in which the spermatheca 
are devoid of diverticula. It may of course be that there are 
really diverticula, but that they are concealed in the thickness of 
the muscular walls of the duct of the spermatheca. 

Millsonia nigra, n. sp. 
DEF. Length 230 mm.; diameter 7 mm. Male pore single. 

Spermiducal glands open each into a bursa copulatrix. 
External characters.-This species, judging from the single 

specimen at  my  disposal, is rather smaller than the last. It is 
also rather different in colour, being of a dark brown thoughout, 
almost black in parts. The setae, dorsal pores, and prostomium 
are as in the last species ; the clitellnm was undeveloped. The 
most salient external difference, apart from colour, that distinguishes 
this species from the last is in the orifices of the male organs. 
The male pore, as stated in the dehition of the species, is single 
and median. It is of some size and occupies an area equal to that 
which would be occupied by the missing ventral setae of its 
segment. It is surrounded by a smooth area of skin, doubtless 
the commencement of the otherwise wanting clitellum. The 
spermathecal pores are also fairly conspicuous, but they are paired, 
though the orifices are very close together. These orifices 
correspond in position to the ventral setae. They are on the 
boundary line of segments viii./ix., though, as will be pointed out 
later, the pouches themselves lie principally in the viith segment. 

Intersegmental Septa.-The character of the septa plainly 
distinguishes this species from the last. They commence at  the 
same segment, i. e., between segments iv./v., but they are from the 
first thickened j the last of the series of thickened septa separates 
segments xiii./xiv. Numerous stout muscular strands tie them 
together and to the parietes. These bands are found also attached 
to the septa separating segments xiv./xvi. 

Nephri&a.-This species shows the peculiar character of the 
nephridia better than does the last. On opening the body the 
nephridia of the anterior segments were seen to present the usual 
characters of the diffuse nephridia j those of the fourth and fifth 
segments seemed to be a little thicker than the others, but whether 
these formed a compact '' peptonephridium '' I am unable to say. 
Elsewhere (in the anterior segments) the nephridia were scattered 
tubules not quite so densely packed as in Millsmia rubens. Further 
back the coiled masses of tubes seem to disappear and to be 

(Fig. 1, p. 381.) 
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replaced by flattened oval vesicles of various sizes, which hme 
much the look of small spermathecae, such as characterize many 
Qeoscoliciclae, e. g. Microcheta. The transition is not abrupt, but 
gradual. By the thirteenth segment, or even a little before, the 
transitiou is accomplished and the nephridial s.ystem has the 
curious appearance indicated in the accompanying drawing (wood- 
cut, fig. 1). When the vesicles are removed separately and 
examined in glycerine they are seen to be sacs with excessively 
delicate walls and crammed with cells. These cells are oval to 
rounded in shape and are sometimes granular, sometimes homo- 
geneous in appearance. In transverse sections these globular sacs 
were seen to overlie the nephridial tubes. I am of opinion that 
they are merely an exaggeration of the covering of peritoneal 
cells, which often take on a glandular appearance and give to the 
nephridia which they cover a white colour, owing to  the granules 
with which they are laden. The cells are very differently acted 
upon by the borax carmine which was used as the staining 
reagent. The homogeneous cells were very deeply stained ; the 
more granular cells were not at all stained. I n  these sections the 
masses appeared oval or circular ; at the side nearest to the body- 
wall were one or two nephridial tubules cut transversely. 

Alimentary Canal.-As in the last species, there are two stout 
gizzards in segments v. and Ti. The calciferous glands also 
occupy the same segments as in Mi~~sonicc rubens; they are 
perhaps a little less furrowed and appear to be smaller. The 
intestine bas a moderate typhlosole and also the caxa of the last 
species. I counted the  same number of these and they begin at  
the same point ; their commencement is indicated by the dark 
pigmentation of the intestine. The posterior set of c m a  are 
rather shorter. 

Reproductive Orga.ns.-The testes are two pairs of little white 
tufted bodies, which lie on the anterior septa of segments x. and xi. 
The ovaries are rather larger, but occupy an exactly similar 
position in the xiiith segment. There are three pairs of sperm- 
sacs in segments xi., xii., xiii. ; they are attached in every case to  
the anterior walls of their respective segments. Only those of 
segment xiii. are of any size, and they are not very large. Tbe 
terminal part of the male efferent apparatus has a very unusual 
structure. It has been already mentioned that the external pore 
is single ; the internal organs, however, are double, only uniting 
just a t  the pore. When the worm is dissected and the intestine 
removed, two large elevations, one on either side of the nerve-cord, 
are exposed. Each of these is about five millimetres long and is 
quite conspicuous. They are tied down to the parietes by thin 
straps of muscle, which doubtless serve to retract them after 
protrusion. The nerve-cord sends to each two nerves on either 
side, which are the ordinary nerves of the segment. These nerves, 
instead of coming off at right angles to the cord, run, the anterior 
pair forwards, the posterior pair backwards. The terminal 
chamber of the efferent apparatus bears a close resemblance to the 
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termina! chamber of the efferent apparatus in the genus Geoscole,x, 
anti it is of course also comparable, as I have already mentioned, to 
the bursa copulatrix of the Eudrilids. The walls are thick and 
muscular and of a spongy texture. At the posterior inner 
boundary of each sac opens the spermiducal gland. The gland has 
the tubular character of that of the last species, but it is decidedly 
more slender ; it is, as usual, divisible into two parts-the non- 
glandular duct, and the glandular portion. The former is of a 
fair length and slender. It widens out at its actual orifice into 
the terminal sac. The glandular part of the tube is long and 
coiled and slender; it is attached to the posterior border of the 
bursa by a mesentery, which fiupports it and gives to it somewhat 
the appearance of a minute vertebrate intestinal tract. The 
sperm-ducts cross the sac towards the outer border; they are 
enclosed in a muscular sheath, as is the case with the sperm-ducts 
of Microclrilus and PyymcPodrilm. The thickness of this muscular 
coat makes the sperm-ducts hardly, if at all, thinner than the 
duct of the spermiducal gland. The sperm-ducts pass beneath 
the terminal sac, so that it is just hidden on a superficial view and 
opens into it at  the posterior outer border, at the opposite 
“ corner,” as it were, to that occupied by the orifice of the spermi- 
ducal gland. There is, as in the last species, no trace whatever of 
penial sets. 

There are but a single pair of spermathecs, which have moved 
a segment further in front and lie in the viith instead of the viiith 
segment. They have a remarkable arrangement which I have not 
seen paralleled elsewhere. The two spermathem are very close 
together ; in fact they are in actual contact above, but they are 
separated below by the nerve-cord which runs between them. 
The area in which the two pouches lie is walled off from the 
surrounding tjpace by a perfectly circular fold of muscle, which 
arises posteriorly from the septum, but anteriorly from the ventral 
parietes. This is really produced by a perforation of the septum 
to let the spermatheca pass through it. Each spermatheca passes 
through a foramen, so that it lies in segment vii. to a great extent, 
but opens on to the exterior between segments viii./ix. The 
spermatheca itself is the shape of a sock with a very short 
foot ; the toe is directed backwards. The spermatheca is thick- 
walled but very soft ; there is nothing apparent iu the shape of a 
diverticulum. 

The following is a table of the differences between the species :- 

Nillsonia rubens. Millsonin nigva. 
Male pores.. . . . . . . . . Paired. Unpaired. 
Spermathecal pores . . VII./VIII. VIII./IX. 
Stout septa . . . . . . . . IX./XVII. IV./XIV. 
Sperm-sacs.. . . . . . . . . 
Bursa copulatrix . . . . Absent. Present. 

in XI., XIII. in XI., XII., Xu. 
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Nannodrilus, nov. gen. 
DBF. Small worms with paired setcr?. Nephriclia paired. Cal- 

GifeTOUS gland in ix. Sperrniclucal glands two pairs lined by 
a single layer of glandular cells, opening on to exterior in 
xvii., xuiii. ; the anterior pair open in a bursa oopulatrix 
with, but independently of, sperm-ducts. Xpermathecce without 
diverticula.-Hab. West Afvica. 

This new genus evidently belongs to that group of small-sized 
Cryptodrilids which includes the genera Ocnerodrilus, Bordiodrilus, 
and Pygmceodrilus. They all agree in the fact that the spermiducal 
glands are lined by a single layer only of glandular cells, a 
character not found anywhere else except in the Acanthodrilid 
genus Kem-ia. The present genus comes nearest to Bordiodrilus ; 
but it should be, I think, regarded as the type of a new genus on 
account of the bursa copulatrix. I n  other respects it agrees fairly 
closely with Bordiodrilus. 

Nannodrilus africanus, n. sp. 
DEF. Length an  inch to two inches. Clitellurn xi%.-xvii. Two 

Nephridia begin in v. 

As the present is the only speciea of the genus, the above 
definition of the species is of course only very tentatively put 
forward. 

The clitellum occupies the segments stated in the definition ; it 
extends right round the body and is conspicuous in mature 
specimens. Such specimens are also always obvious on account of 
the protruded penes. These are as long as the diameter of the 
body. Their structure w i l l  be more conveniently deferred until 
the description of that of the efferent apparatus in general. The 
intersegmental septa in the anterior region of the body are much 
prolonged backwards and lie within each other like a series of 
cups ; those separating segments v./ix. are particularly thickened. 
The esophagus runs in a perfectly straight uniform way without 
dilatation8 from the pharynx to segment ix ; in segments vii. and 
viii. it is furnished with rudimentary gizzards, whose calibre is not 
greater than that of the cesophagus. 

On a dissection these gizzards would be hardly recognizable ; 
the increased thickness of their muscular walls entitles this section 
of the esophagus to be termed gizzard, but the epithelium has no 
trace of the thick chitinous lining so constantly associated with the 
gizzard. I n  the ninth segment is the calciferous gland, which 
appears to be an unpaired structure. It is constricted in the 
middle, dividing it into an anterior and a posterior section. The 
minute anatomy appears to be most like that of Gordiodrilus. The 
mass of the gland has a granular striicture and contains numerous 
nuclei; but in spite of the undoubted nuclei no cell-boundaries 
could be detected. The tissue is in fact quite like that which 

rudimentary gizzards in vii., viii. 
Xpernzathecaz two pairs in. viii., ix .  
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makes up the greater part of the calciferous gland of Qorcliodr.ilus. 
Through this tissue pass numerous small blood-vessels of equal 
calibre, which radiate out from tho top of the gland but run 
parallel through its substance. A single diverticulum from the 
cesophagas dips down into it, but appears to end cscally and not 
to  be continued on into a few intracellular tubes such as I have 
described in Bordioclrilus. I n  the xth and xith segments the 
esophagus to some extent retains the structure of the calciferous 
gland; outside the lining epithelium of the tube is a granular and 
nucleated mass which is precisely like the glandular mass of the 
calciferous gland ; outside of this are the muscular layers and the 
peritoneal covering of the gut ; it  seems therefore probable that 
the granular tissue of the calciferous gland is of hypodermic origin 
and is not formed out of the modification of the peritoneum. The 
intestine begins in the xiith segment. The nephridia commence 
in segment v. j they have no muscular end sac. The last heart is 
in segment xi. 

The reproductive organs are constituted upon the plan of those 
of Cfordiodrilus, but there are differences of detail. The testes and 
sperm-duct funnels are in x. and xi. The two sperm-ducts run 
side by side along the ventral body-wall until about the xvith 
segment ; after th’s they get to lie in the body-cavity and are t o  
some extent coile d ; they pass back beyond the point where they 
open on to the exterior, which is no doubt correlated with the 
protrusible termination of the efferent apparatus. When the 
worm is dissected the most obvious part-indeed practically the, 
only part to be seen on account of the small size of tho worm-of 
the efferent apparatus is a pair of oval or pear-shaped sacs ; these 

Fig. 3. 

NnnI6od?il?cs. 
Male efferent apparatus. 

a. Spermiducal glands. 
6 .  Bursa copulatrix. d u d  glands. 
c. Penis. , v.d. Sperm-ducts 

d. Orifice of one of the spermi- 
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have a nacreous appearance on account of the thickness of their 
muscular walls. These sacs end blindly and are not, as I at  first 
thought them, the dilated ends of the muscular duct of the spermi- 
ducal glands. They occupy two or three segments and open on to 
the exterior in the xviith segment through the penes. Their 
walls are excessively thick and the lumen therefore is not wide. 
The penis on to which each of them opens is a portion of the body- 
wall which projects ; it does not appear to be simply the everted 
portion of the sacs. The extremity of the organ is vascular and 
has a wide lumen ; but where it traverses the body-wall the lumen 
of the bursa is narrow. The two sperm-ducts becnme uuited just 
where they dip into the thickness of the walls of the bursa; they 
are ciliated on their passage through the bursa and open into its 
interior. The spermiducal glands have the structure which has 
been referred to in the definition of the genus. One pair of them 
opens into the bursa near to, but quite independently of, t h e  
orifice of the sperm-ducts ; the other opens in front of this on to 
the xviith segment. The accompanying diagram (woodcut, fig. 3) 
shows the relations of the different parts of the male efferent 
apparatus. The ovaries and oviducts are in the usual places for 
these organs to occupy. There is a single pair of spermathecse in 
the viith segment; they are long and tubular without a diver- 
ticulum. The very extremity of the pouch differs from the rest 
in that its walls are very thin; this is brought about by the 
absence or very slight development of the muscular layers and the 
thinness of the epithelium. Elsewhere the epithelium is tall and 
folded. The pouch was filled with spermatozoa, arranged in a 
peculiar fashion. The heads of the spermatozoa were attached to 
the cells lining the pouch and presented quite a regular appearance, 
so much so that they might easily be mistaken for cilia. 

May 1, 1894. 

Dr. A. GDNTHEB, F.R.S., Vice-president, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of April 1894 :- 

The total nirinber of registered additions to the Society’s Mena- 
gerie during the month of April was 160, of which 87 were by 
presentation, 6 by birth, 49 bg purchase, 2 received in exchange, 
and 16 on deposit. The total number of departures during the 
same period, by death and removals, was 83. 

Amongst these I wish to call particuliir attention to the collection 
of Mammals and Reptiles sent to us by Dr. J. Anderson, F.R.S., 
being the proceeds of his recent expedition to Egypt and Suakim. 
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The cdbction, when shipped by Dr. Anderson at Alexandria on 
the 13th March last, contained 42 specimens representing in all 
19 species. They were all beautifully packed, and only one animal 
(a Hedgehog, Erinaceus aethiopicue) died during the voyage, while a 
single Gerbille was reported as missing. Besides the Long-legged 
Jackal, Canis varieyatus, three other species of Canis belonging to 
the large-eared section of Pennecs are represented in the collection. 
There is also a beautiful Genet with a long black vertebral stripe, 
which I take to be ffenettn senegalensis, and examples of two 
distinct species of Zorilla (Ictomp). The Rodents of the genera 
fferbillus, Dboclillus, Acomys, and fsomye I must leave Dr. Ander- 
son to determine. 

There can be no doubt that this fine collection will be of great 
use to Dr. Anderson in the preparation of his proposed work on 
the Zoology of Egypt. 

Dr. (Xiinther exhibited the hollow trunk of a Tree-Euphorbia 
(Euphorbia yrandi&m) which a pair of Hornbills (Buceros mehno- 
Zeucus) had selected for nidification. The trunk, with the female 
bird and eggs, had been obtained by Dr. Schonland in the neigh- 
bourhood of Grahamstown, Cape Colony, and transmitted by him 
to the British Museum. The female when taken was unable to fly 
and was simultaneously moulting all the wing- and tail-feathers, 
thus presenting the appearance of a half-fledged young bird. This 
specimen, therefore, confirmed the observation which had also 
been made on other species of the genus, viz. that the female 
Hornbills pass through a complete moult in the six or eight weeks 
during which they are imprisoned with their eggs and young. 

Mr. W. Bateson exhibited several hundred specimens and coloured 
drawings of ffonioctena variahilis, a Phytophagous Beetle, from 
Grannda, Spain, iu illustration of discontinuous variation in colour. 
These specimens, which were to form the subject of a future paper, 
were exhibited in the fresh state, as, after death, their colours 
faded rapidly. 

Dr. H. E. Sauvnge (Director of the Station Aquicole, Boulogne- 
8.-Mer) exhibited a vertebra of what was believed t o  be the 
earliest known Snake yet discovered. It was from the Gault of 
Portugal. -- 

The following papere were read :- 

26* 
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1. O n  the Echinoderms collected during the Voyage of 
H.M.S. ‘ Penguin’ and by H.M.S. ‘Egeria,’ when 
suryeging Macclesfield Bank. By F. JEFFREY BELL, 
M.A., Sec. R.M.S. 

[Received March 5, 1894.1 

(Plates XXIII.-XXVII.) 
Mr. P. W. Bassett-Smith, Surgeon R.N., was, fortunately for 

marine zoology, appointed after her cruise had begun to H.M.S. 
‘ Penguin,’ Capt. W. U. Moore, who was under instructions to 
survey parts of North- west Australia and the Macclesfield Bank. 
Mr. Bassett-Smith bad already had experience not only in collect- 
ing in the Eastern Seas, but of the sympathy his captain had in 
his work, while on this cruise he had the further advantage of 
the co-operation of the chief engineer, Mr. J. J. Walker, who, 
when Mr. Bassett-Smith joined the ship, had already commenced to 
make his extensive collection of Insects-a collection so extensive 
that he was able to give over to the Museum no less than 12,000 
specimens. 

The Trustees of the British Museum have already expressed 
their appreciation of the services rendered by Messrs. Bashett- 
Smith and J. J. Walker while on the ‘ Penguin,’ and it now only 
remains for the zoologist to do hia work of description and 
cataloguing. 

After the ‘Penguin’was paid off Mr. Bassett-Smith had offered him 
the opportunity of paying on board H.M.S. ‘ Egeria,’ Commander 
A. M. Field, yet mother visit to Macclesfield Bank ; and it was 
well he did so, for it was on this occasion that he obtained the 
most interesting and valuable part of his collection of Echinoderms. 
He  secured, for example, a specimen of a new species of Eudiocrinus 
allied to E. ii~diwisus, the type of which is now in the private collec- 
tion of Mr. W. Percy Sladen ; Ophiopteron elegaxs, known hitherto 
only in the Brock collection, was obtained in several dredging8 ; and 
Ophiocrene cenigwa is a type of Ophiuroid which is perfectly new. 

Interesting and valuable as this collection of Echinoderms is, it 
has offered peculiar difficulties in working out. I hare never before 
had passing through my hands a collection containing so large a 
proportion of p u n g  specimens, or, in other words, forms in which 
the specific characters stated in the diagnoses are not distinctly 
marked ’. In some cases the series has been sufficiently long and 
gradual to enable me t o  assign quite young examples to what I 
think is their correct species, but I have had to query a larger 
proportion of my determinations than I can allow to pass without 
this word of explanation, and a number of specimens have been 
merely referred to their genera. 

[Annoal] Return [Parliamentary] British Museum, 1893, p. 83. 
a I find that the essential part of these remarksis true also of the 0rustacea.- 

14th June, 1894. 
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In fact I have had forced on me the, conviction that Macclesfield 
Bank is a nursery j with a rim submerged 9 fathoms beneath the 
surface any pelagic larvae that will can enter within its boundary; 
being 76 miles long and 36 miles broad, it; affords some opportu- 
nities for the larva to settle, and the average depth within the rim 
is from 40 to 50 fathoms. 

I ma.y therefore suggest that it is of great importance that 
as full collections as possible should always be made in areas 
resembling the inside of this reef, for not only are questions of 
synonymy to be by this means settled, but the more interesting 
study of the changes that occur during growth can only be 
carried on with extensive series, the relationships of species can 
be more satisfactorily considered, and material be brought together 
of immense value to the morphologist. 

It would be quite possible so to arrange the material for this 
paper as t o  make it of intolerab!e length, but I think I can 80 
dispose of it as to bring all I have to  say within reasonable 
compass. 

I propose to give three lists :-(A) of the species from N.W. 
Australia; (B) of those from the Arafura andBanda Seas; and ( c )  
of those from the Macclesfield Bank, in all of which the observed 
range in depth will be duly noted ; a f k r  each species I place the 
name of the author who first described it. After these lists I give 
notes and descriptions in systematic order. 

The point of greatest interest is the discovery tbat the sygygial 
joints at  the bases of the arms of Comatulids by no means 
exhibit the regularity which is ordinarily beIieved to be one of 
their chief characteristics and their best claim to be used as aids 
and guides to the grouping of the species-that is tQ sap, they 
have been taken as being very much more valuable than mere 
specific characters. Antedon bassett-smithi (see p. 399) shows how 
the syzygies may vary in one individual specimen; while the broken 
and nameless Actinometrn (see p. 402) is positively appalling to a 
student of Coniatulids, for it has no syzygy on either second or 
third brachial. 

Where there is no large series it is v e q  difficult to speak with 
any confidence as to the significance of nuexpected irregularities, 
which may, of course, be merely individual, but, in systematic 
zoology, we have to  beware always of the influence of general- 
izations based on material which is always becoming proportionately 
smaller. The general acceptation of Dr. P. H. Carpenter’s 
classification removes the “ idol ” from the category of “ idola 
specus” to  that of “ idoh  fori”; but we must not only remember, 
we must always keep before ourselves the doctrine of Macleay that 
“ no character is natural until it has been proved to be 8 0 . ” ~  

This is, of course, saying in as many words that there is no 

a See J. D. Macdonald in Trans. Linn. SOC. xxiii. p. 76. Pllpih of the late 
Prof. Rollestou need not be told whence I derived my knowledge of tbis 
principle. 

See Bassett-Smith, Ann. & Mag. Nat. Hist. vi. (1890) p. 356. 
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fixity of tenure in zoology, no certainty that the doctrines accepted 
to-day will not be derided to-morrow j most men of science see 
this and act accordingly j the systematic specialist is apt to forget 
it, and to bear himself as though the motto of his science were 
'' Quod semper, quod ubique, quod ab omnibus." 

I cannot but hope that the descriptjsn I have given of the very 
remarkable Ophiuroid which I have called Ophiocrene Enigma will 
result in the search for more, and perhaps more fully matured, 
specimens; it is a matter of regret that the material is not 
sufficient to allow of a complete judgment as to the systematic 
position of what all will allow to be a very remarkable form. 

A.-Tist of Echinoderms of North-west Azcstrcilicc '. 
I. HOLOTHLLRIOIDEA. 

Observcd range in depth. 
15-3ti fms. Oolochirus tubercnlosus, Sernper ........................ 

Actinocucumis typica, Lzdwig ........................... 15-20 ,, 

11. CRINOIDEA. 
Antedon milberti, Miiller ................................. 

,, sarripinna, P. H. C. ........................... 
,, variipinna, P. H. C. .......................... 
,, sp. (near mctcronema) ........................... 

Actinometra pectinat,a, Retz. .............................. 
,, nobili~, P. H. C. ........................... 
,, paucicirra, Bell .............................. 

parvicirra, P. €2. C. ........................ 
,, multifida, Miiller ........................... 

multiradiata, L. ....... I ................... 

,, ,, variabilis, Bell .............................. 

111. ASTEROIDEA. 
Astropecten polyncanthus, M. Tr. ..................... 

,, nchoenleini, M .  Ib.  ........................ 
,, zebra, Sladen .............................. 

,, aspera?, Slnden .................................... 
Iconaster longimanus, Mohit~s ........................... 
Stellaster incei, Gray ....................................... 
Pentaceros nodulosus, Perriw ........................... 
Oulcita pantangularis, Gray .............................. 
Ophidiaster helicostichus, Sladen.. ...................... 
Linckia marmorata, Michelia ........................... 

,, megaloplax, BeZl ................................. 
Narcloa tuberculata, Gray ................................. 
Metrodira subulata, Gray ................................. 
Echinaster purpureus, Gray .............................. 

Luidia hardwickii, Gray ................................. 

8-15 fms. 
24-39 ,, 
9-38 ,, 

? 
20-36 ,, 

fih ,, 
P-15 ,, 

'3 97  

E)-38 I ,  

? 
? 

32-34 fms. 
? 

8-36 ,, 
36 ,, 

15-38 ,, 
15-38 ,, 
8-34 ,, 

16 
7 

15-24 ,, 
15-22 ,, 
l S 2 4  ,, 
9-38 ,, 

39 I ,  

8-15 ,, 

1V. OPHIUROIDEA. 
Pectinura megaloplax, Bell .............................. ? 

,, sphenisui .......................................... 15 fms. 
- 

The chief localities are Holothuria Bank, Magnetic Shoal, Oossack Island ; 
and Baudin Island (140 6' S., 1 2 6 O  36' E.). 
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Ophiolepis annulosa, &f. B. 24 ,* 
Ophiopeza conjungens, Bell .............................. 
Ophionereiv dubia, M. Tr. ................................. 8-36 ,, 
Ophiothrix longipeda, M. Tr. ........................... 15 ,, 

,, martensi, Lymala ........................... 15-34 ,, ,, melanogramma, Be22 56 9, 

,, melanosticta, Grube ........................ 38 ,, ,, srnaragdina, Stvder 9 I t  ,, trilineata, Liitk. .............................. 2035 ,, 
Ophiomaza cacaotica, Lyzm. ............................. 8-20 ,, 

9 I,  
obscura, Lyman ................... : .......... 

Astrophyton clavatum, Lyman.. ........................ P 
Eurgale aspera, Lamk. 8 11 

38 fms. ........................... 

........................ 

........................ 

,, 
.................................... 

V. ECHINOIDEA. 
Phyllncanthos annulifer, Lffin~k. ........................ 
Temnopleurus bothryoides, Ag. ........................ 

Laganum demgonaLe,Lesss. .............................. 
,, depressum, Ag. ................................. 

Breynia australasire, Leah  .............................. 

Diadema saxatile, L. ....................................... 
Salmncis sulcata, Ag. ....................................... 
Echinanthus testudinarius, Gray ........................ 

Lovonia dongata, Gray .................................... 

8-15 fills. 
12-15 ,, 
40-47 ,, 

12 I t  
32-44 ), 

20 ,. 
34-36 .. 15 ,, 

1 

B.-E&inoderms of the Arafura and Banda Seas. 

I. HOLOTHURIOIDEA. 
0. 

11. CRINOIDEA. 
Aotinometra mawlata, P. H. C. (Parry Shod, 12 fms.) 

111. ASTEROIDEA. 
Astropecteu polyncanthas, M. Tr. 
Linckia megaloplax, Bell. 
Scgtaster novnxAedouis, Perrier. (Darnma Id.) 
Nardoa tuberoulata, Gray. (Parry Shoal.) 

(Evans Bank, 12-16 fins.) 
(Parry Shoal; Damma Id., 9-15 fms.) 

IV. OPHIUROIDEA. 
Ophioplocus imbricatus, M. Tr. 
Ophiolepis irregularis, Brock. (Darnma Id.) 
Ophiocoma scolopendrina, Lamk. (Brankliu Bhoal, 9 fms. ; Plinders 

Ophioconia pica, &I. Fr. 
Ophiothrix punctolirnbata, iMard. 
Ophiomyxil australis, Ltk. 
Euryale aspera, Lamk. 

(Damma Id.) 

Bank, 9 lins. ; arid Evans Bauk, 12-15 fms.) 
(Flinders Bank, 9 fms.) 

(Parry Shoal, 12 fms.) 
(Blinders Bank, 0 fms.) 

(Parry Shoal, 12 fins.) 

V. ECHINOIDEA. 
Cidari6 baculosa, Lamk. (Parry Shoal, 12 fms.; Damma Id., 9-15 fms.) 
Diadema sagatile, L. 
Salniacis globator, A. Ag. 

Echinometra lucuuter, Leske. (Dauima Id., 9-16 fms., and between tide- 

(Evans Bank, 12-15 fms.) 
(Damma Id., 9-15 fins.) 

,, sulcata, Ag. (Parry Shoal, 12 fins.) 

marks.) 
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C.-Echiitoclerms from Macclesjkld Bank. 

I. HOLOTHURI~IDEA. 
Observed range in  depth. 

Golochirus tuberculosus f? yg.), Semper ............... 45 fins. 

11. GRINOIDEA. 
Eudiocrinus granulatus, sp. nov. ........................ 
Antedon carinata, Lam. (? jr.) ........................... 

,, inopinata, sp. nov. .............................. 
,, bassett-smitlii, sp. nov. ........................ 
,, viceria, sp. nov. ................................ 
,, hrevicirm, sp. nov. .............................. 
,, flavomaculata, sp. nov. ........................ 
,, moorai, sp. nov. ................................. 
,, fieldi, sp. nov. .................................... 
,, sp. n. inq. ......... 
,, sp. n. inq. ......... 
,, ?variispina, P. H. 

,, ?spicata, P. H.  C. .............................. 

Actinometra fimbriatn, Lam.. ............................. 
,, parvicirra, Mull.  ........................... 
,, bennetti, B & ~ E  ........................... 

simplex, P. H. 6. ........................... 
,, ?duplex, P. H. C. ........................ 
,, maculata, P. H. C. ........................ 
,, rotalaria, Lam. ........................... 
,, regalis, P. H. C. ........................... 
,, peregrina, ap. nov. ...................... 

,, 

111. ASTEROIDEA. 
Archaster typicus, M. 5%. . 

Astropecten polyacanthus, 
,, tennis, sp. nov. . ......................... 

Luidia 7 aspera (yg.), SZa,d@?k .............................. 
,, forficifer, Sluden .................................... 
,, hardwickii, Gray ................................. 
,, longispinis, Bladen ................................. 

maciilata (yg.), M. Tr. ........................... ,, 
Goniodiscus rugosus (yg.), Pew. ................ 
Culcita (yg.), sp. nov.. .............................. 
Ub&aster mwrei, sp. nov. .............................. 
Asterina cepheus, M. Tr. ................................. 
Fromia milleporella, L a n k  .............................. 
Leiaster ? leaohi (yg.), Gruy .............................. 

,, speciosus (yg.), Mart. .......................... 
Rhipidaster ? vannipes, Sladen.. ........................ 
Mithrodia olavigera, Lamk. .............................. 
Echinaster purpureus, Gray ........................... 
Asterias volsellata, Sluden.. ............................. 

Patiria briareus, sp. nov. ................................ 

Nardoa tuberculata, Gray ................................ 

IV. OPHIUROIDEA. 

34-40 fms. 
29-32 ,, 
2 0 3 5  ,, 
31-36 ,, 
13-3G ,, 
30-40 ,) 
20-35 ,, 

1s I ,  

22-30 ,, 
? 
? 
50 ,, 

29-45 ,, 
10-36 ,, 

1s I, 

13 1, 

13-36 ,, 
13-36 ,, 

30 ,, 
65-60 ,, 

13 ,, 

13 ,, 

23-50 flns, 
3 5 4 1  ,, 
30-41 ,, 
20-36 ,, 
YO40 ,, 
31-37 ,, 
30-45 ,, 
30-41 ,, 

45 I ,  

40-50 ,, 
30-45 ,, 
36-40 ,, 
23-40 ,, 
4144 ,, 
3046 ,, 
4144 ,, 

17-30 ,, 
41-44 ,, 

32 I ,  

29-40 ,, 
32 ,, 

Pectinura elegans, sp. nov .................................. 
,, infernalis?, M. Tr. ........................... 17 ,, 

Amphiura olivacea, Brock ................................. 30-40 ,, 
Ophiocoma pica, M. Tr ..................................... 17 ,, 

13-36 fins. 
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Ophiocoma scolopendrina, M. Fr. .................... 30-40 fms. 

Ophiothrix capillaris, Lyman ........................... 4 1 4 4  ,, 
,, purpurea. u. Martens ........................ 23-16 ,, 
,, comata (et var.), M. Tr ...................... 30-35 ,, ,, punctolimbata? (yg.), v. Martens 5 I,  

,, rotata? (yg.), v. Martens 5 ,1 

Ophopteron elegans, Lzdw.  .............................. 23-47 ,, 
Ophioinyxa anstralis, Lutk. .............................. 31-39 ,, 

Ophiocrene enigma, ~ p .  nov. .......................... 45 ,, 

Ophiarachna chvigera, Brock ........................... 32 ,, 
Ophiornastix caryophyllata, Liitk ........................ 17 ,, 

,, melanogramna, BcZZ ........................ 3541 ,, 

......... 
.................. 

,, brevispinis, v. Martens ..................... 13-72 ,, 
,, longipeda, Brock .............................. 29-52 ,, 

V. ECHIBOIDEA. 
Cidaris baculosa, Lnmk ..................................... 

,, metularia, Lamk. ................................. 
Diadema saxatile, Lkn.. ................................... 
Astropyga radiat.a, Leske ................................ 
Temnopleurus toreumaticus, Leske ..................... 

reynaudi, As. .............................. 
botbryoides, Ag. ........................... 

Salmacis rufa, ~ p .  nov. .................................... 
Mespilia globulus, Linn. ................................. 
Tripneustes gratilla, Limit. ................................ 
Pseudoboletia niaciilata, DoscheZ.. ....................... 
Clypeaster scutiformis, G d . .  ............................. 
Laganurn decagonale, Less. ............................. 
&hinoneus cyclostomus, LeSke ........................... 
Aracbnoides placenta, Limn. .............................. 
Lovenia elongata, Gray .................................... 

3044 fms. 
2646  ,, 
34-46 ,, 
30-40 ,, 

50 ,, 
40-47 ,, 
3 0 4 4  ,, 
13-34 ,, 
30-40 )) 

45 I ,  

30-40 ,, 
20 1,  

3040  ,, 
3.M1 ,, 
35-41 ,, 

? 

I now proceed to  give descriptions of the new species represented 
in the present Collection, and notes on others previously described. 

I. HOLOTHURIOIDEA. 
It is remarkable that the collection of Holot,huriam should be 

so very scanty; Mr. Bassett-Smith tells me that i t  always struck 
him “as being a most remarkable thing that in the 100 odd 
dredgings on the Macclesfield Bank and China Sea only two rniuute 
specimens were obtained.” 

11. CRINOIDEA. 
EUDIOCRINUS GRANULATUB, sp. nov. 
Like E. indiuisw2 in having the first two brachials united by 

syzygy and the first piuuule on the left side of the second brachial. 

As pointed out by BGck (Zeit. f. w. 2001. xlvii. p. 530), this species is 
omitted by Mr. Lyman from his ‘ Challenger’ Report; I doubt, if research will 
ever find another case of omiasion. It may be useful to add the original 
reference ; it is Arch. f. Nat. xxxvi. (1870) p. 249. 

(Plate XXIII.) 

a See P. H. Carpenter in Journ. Linn. SOC., 2001. xvi. (1853) p. 495. 



398 PROF. F. JDFFBBY BlLL ON ’PHB [May 1, 

But the whole creature is much stouter altogether, with longer, 
stronger cirri, wider arms, much stronger pinnules, and a granular 
covering t o  the joints. It has a spread of 240 mm., and the cirri 
are about 12 mm. long. The arrangement and number of the 
cirri is as described for E. indiuisus ; indeed there are many points 
in a written description of the one species which would hold for 
the other. However, in the new species the first two’pinnules 
have more massive joints than the third and fourth and are quite 
as long, the second, indeed, being longer than the third. The other 
striking point of difference is the granulation of the  surface of 
the basal joints of the arms. 

From the descriptions of Semper and P. H. Carpenter, bearing 
in  mind that they had only one specimen and 1 only one, I 
was inclined to regard the Macclesfield Bank specimen as belonging 
to Semper’s species ; but when I was, by the kindness of Mr. W. 
Percy Sladen, enabled to put the new specimen side by side with 
Ssmper’s type, which is now in his possessiou, it was easy to see 
that the two could not be united. 

The syzygial union of the first two brachials would of itself 
separate E.yrctnubtus from the three species described by Carpenter, 
but they are, further, all much stouter than E. yrunulutus, though 
the latter is itself very much stouter than E. indiviszcs, which is 
quite delicate. 

Of the latter, Dr. Herbert Carpenter says, “ colour of skeleton 
brownish white ;” it is now (January 1894) quite white ; in the 
new species the ambulacral surface of the piiinules is a purplish 
brown, the rest yellowish white. 

The single specimen, which is in f d y  good condition, was 
dredged at a depth of 34-40 fathoms 08 Macclesfield Rank. 

ANTEDON INOPINATA, sp. nov. 
Thk species stands closest to the late nr. Herbert Carpenter’s 

granuli,fera-group, but it is distinguished from both sections thereof 
by having a syzygy in the third brachial. 

Centrodorsal large, hollowed in the centre, which is bare of 
cirrus-pits ; the cirri in three irregular rows on the side, long and 
stout, but not composed of so many as forty joints, variable in  
leugth, and about forty-five in number; the terminal joints faintly 
spinous. 

About forty-five arms, the joints of which are much compressed 
from side to side. The first and second radials are wide and stout, 
the third is short at t’he sides ; there are three distichals of which the 
axillary is a syzygy ; the arms nearly always divide again, when there 
are three palmars, of which the axillary is a syzygy ; in rare eases 
there are also two post-palmars. The pinnules generally are 
pretty stout and stif, the basal one very markedly stout. There 
is a syzygy on the third brachial, but not again for about twenty- 
five joints ; the arm-joints are wide, low, and very regular. 

Colour, in spirit, light brown, the ambulacral surface of the 
pinnules somewhat darker. 
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Arms about 100 mm. long ; diameter of disc 10 mm. ; length 

Macclesfield Bank, 31-36 fms. 
ANTEDON BASSETT-SMITHI, sp. nov. 
This is one of the late Dr. H. Carpenter’s spinijha-group, and 

belongs to that section in which there are from fifteen to twenty- 
five cirrus-joints. The cirri are not arranged in definite rows, and 
the sides of the distichals are not flattened. 

Centrodorsal rather large, slightly hollowed in the centre, which 
is bare of cirrus-pits ; the cirri in three planes at  the side, about 
forty in number, with from twenty to twenty-five joints, some of 
which are considerably elongated ; in the distal half they have a 
slightly projecting free edge, but there is no distinct spine. 

Arms, probably, more than forty in number, stout, widely 
separated at  their bases, where the disc-incisions are deep. First 
radial obscured, the second wide, the third almost triangular ; two 
distichals, two palmars; the latter may or may not be united 
by syzygy. In the syzygies of the arms the most extraordinary 
variations occur : sometimes the first two brachial5 are united by 
syzygy, sometimes (to use the usual terminology) the third is a 
syzygy, sometimes both first and second and third are. The first 
arm-joints &re squarish, the succeeding alternately wider and 
narrower on either side. The second and third pinnules ordinarily 
have the two basal joints much wider than the rest and of a 
characteristic shape (Plate XXIV. figs. 5 & 6); none of the pinnules 
are either stout or long. 

I must confess that I am quite at a loss to know bow to explain 
the extraordinary divergencies exhibited by the syzygies of this 
species. It is, of course, a great pity that there is only a single 
example of it, and it would be rash to say that it destroys the 
generalizations to which long study of a number of species and 
specimens led Dr. H. Carpenter ; but, on the other hand, it cannot 
but shake our belief in the universality of the conclusions drawn 
up by Carpenter 011 pp. 4G-46 of the ‘ Challenger ’ Report on the 
‘Comatul~.’ I f  it be merely an abnormality it is a case in 
which monstrosity is really carried too far, and is one that is, 
probably, quite unequalled by any known Crinoid. So far as 1 
know, and, indeed, so far as I can, after diligent search, discover, 
the only recorded case of striking irregularity in the position of 
the syzygies is that of the Gottingen specimen of Antetlon ma- 
cronema, of which Dr. C. HarLlaub remarks ’ :-“ Bemerkenswerth 
ist an ihni die unregelmiissige Lage der ersten 8yzygie, die zwischen 
dem 3.4. und 6. Brachiale wechselt.” But here we have not only 
two conditions which have been supposed to be mutually exclusive 
in different arms of one specimen, but these very two conditions 
occur on one arm. Did we know something of the function of 
the syzggies, i t  would be easier to come to a decision, but as our 
knowledge of that function appears to be summed up in the state- 

* Nova Acta Acad. Cses. L.4.  Iviii. no. I, p. 78 (Halle, 1891). 

of cirri up t o  28 mm. 
H.M.S. ‘ Penguin.’ 

(Plate XXIV.) 
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ment that the syzygial mode of union makes the arms more 
fragile a t  the points where it occurs, those who believe in the 
efficiency of Natural Selection will not accept the view that this 
doubling of the syzygies is of advantage to  the possessor. 

I hope, therefore, that the peculiarities of this specimen (I will 
not sny of this species) may come under the notice of those who 
work a t  Crinoide, and that material may be gathered sufficient for 
us to  make up our minds as to whether we have to do with an  
individual eccentricity or  a true character specifically distinctive 
of its possessor. 

There remain to be noticed Eve bidistichate species with &ore 
than ten arms of which I cannot give full descriptions, as the single 
specimens by which they are represented are not always well 
preserved. Diagnoses, however, are possible. 

They may be thus arranged, in accordance with Dr. H. Carpenter's 
scheme on pp. 211, 212 of the Report on the ' Challenger' Coma- 
tulre :- 
A. Over 30 cirrus-joints ................................. 
B. 30 or less tlian 30 cirrus-joints. 

"Fttened 25 cirri of 9 joints each .................. b:$ii.Ps. 1 About 30 cirri of 16 smooth joints ... iii. AntedonJauomaczcZutu. 
Faint spinoua process on later cirrus- 

fl:ti:;dd. Very broad spinous process on later i cirrus-joints ........................... v. Aiitedon fieldi. 

i. Antedon uicariu. 

Cirri without definite arrangement. 
ii. Antedon breuicirra, 

Sides joints ................................... iv. A?htedon moorei. 

ANTEUON TICARIA, sp. nov. 
Bidistichate, with wall-sided radials, stJrong pinnules, and about 

30 cirrus-joints, of which the Dore distal are spiny. With so much 
resemblance to  A. macronemci, it has shorter cirri (20 .mm.) and 
has numerous (30) joints. Arms probably about 25 in number. 
Neither radial nor  distichal palmars syzygial. Cirri white, arms 
white with middle dorsal line of purple, pinnules purplish. 

Spread 100 mm. ; diameter of deeply incised disc 4 nim. 
Macclesfield Bank, 30-40 frns. 

ANTEDON BREVICIRILA, sp. nov. 
Bidistichate, with flattened sides to brachials, 25 cirri of 9 joints, 

Colour light brown. 
Macclesfield Bank, 20-35 fms. 
This species is so much broken that, I should not have described 

it did I not wish to call attention to the  short cirri set a t  the edge 
of the disc, recalling in every way the cirri of an Aetinometra. 

rather more t)han 40 arms, and a long first pinnule. 

ANTEDON FLATOMACULATA, sp. nov. 
Bidistichate, with (in the single known specimen) exactsly 20 

arms ; about 30 cirri, with 16 smooth joints, and the centre of the 
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low centroclorsal bare of cirrus-sockets. The first syzygy is 011 
the third brachial, the neat on or about the thirteenth. The moqt 
proxiinal brachials are square, those that succeed them are tri- 
angular. The second pinnule is verg long and stiff, much loiiger 
than the first or third. Arms purplish, with yellowish dots and 
patches ; the cirri yellowish a t  base and purplish a t  tip. 

Spread 120 mu. ; diameter of disc 6 mm. 
Macclesfield Bank, 13 fms. 

ANTEDON MOOREI, sp. nov. 
This species is probably most nearly allied to A. compesscc, 

P. H. C., but it has only faint spinous processes on the cirrus- 
joints. Centrodorsal bare in the 
middle. No syzggies on radials, dibtichals, or palmars. There 
may be post-palmars. The third brachial syz-ygial j arm-joints 
iii.-vi. squarish, the succeeding triangular, and the more distal 
grndudly ovrrlapping. 

Cirri 25 to 30, with 25 joints. 

Colour purplish, with the free ends of the arms white. 
Macclesfield Bank, 13 fms. 
The single specimen is a good deal broken, but it is interesting 

as belonging to  a series of the group of which Dr. Carpenter knew 
only one type. 

ANTEDON FI~LDI,  sp. nov. 
Allied to  A. moorei, but clistinguishedfrom it by the broad spine 

on the cirrus-joints. Cirri about 20, with 18 joints, almost com- 
pletelg covering the centroclorsal. No syzygy on radials or 
diutichals ; the first on the third brachial. 

Colour bright purple with lighter cirri. 
Macclesfield Bank, 22-30 fms. 
I offer a brief diagnosis of this species, as the peculiarity of the 

broad spines on the cirrus-joints ought to be known. 
I associate with these two species the names of the commanding 

oflkers of E1.M. ships ‘Penguin’ arid ‘Egeria,’ Captain W. U. 
Moore, R.N., and Commander A. M. Field, R.N. 

There is yet another bidistiellate species, which is altogether too 
much broken for description (13 fms., Macclesfield Bank), which 
has about 30 cirri aud 20 smooth cirrus-joints. There are distinct 
signs that a re-arraugement of the useful key given by Carpenter 
of the Spinifera-group ” will soon be needed. Considering the 
large number of new species assignable to this group found by 
Mr. Bassett-Smith, I cannot but wonder that none were found by 
the laineuted Dr. Brock in his expedition to Amboina, the neigh- 
bouriug region. I clo not know what led Dr. C. Hartlanb to say 
of the group that i t  “ umfasst . . . Formen, die in Wesentlichen 
dem Caraibischen Meere angehoreu ’’ ’, but it was not the. then 
known facts of distribution j still less is the statement accurate after 
the discoveries at Macclesfield Bank. 

1 op. CLt.  p. 76. 
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ACTINOMETRA PEREGRINA, sp. nov. 
This species belongs to Carpenter's series 11. (tom. cit. p. 300), 

every known species of which, except A. cumin+ (from Malacca 
and Queensland) and A. echinoptercc. (of unknown habitat), belongs 
to the West Indian fauna. From the t w o  species just named 
A. peregriua may be at  once distinguished by the characters of its 
cirri, for whereas A .  echinoptern has cirri with eleven joints the new 
species has as many as t,wenty-five, while there are a t  least 
twenty-five cirri arranged in two rows, and not twelve only arranged 
in  one as in A. cumingi. 

The following characters will sewe to diagnose the species :- 
Centrodorsal moderately large and a good deal obscuring the 

radials ; bare in its middle, with about 25 cirrus-pitu, the cirri of 
moderate length with about 25 joints, of which the 5th and 6th seem 
to be distinctly the longest. The basal joints of the arms very 
irregular, and no two alike; the free edge of t h e  joints soon 
become very finely denticulate. The first syzygy is on the third 
brachial, the succeeding on the eleventh and eighteenth. Pinnules 
remarkably well developed even a t  some distance from the base 
of the arms. 

Colour brownish. 
Macclesfield Bank, 55-60 fms. 

Mention also must be made of an Actinometra to which I thiqk it 
would be wrong to give a specific name, so broken is it, but of which 
it would be more wrong not to  say something. It will be re- 
meinbered that the late Dr. H. Carpenter divided the tridistichate 
species of this genus into those in which there is a syzpgy on the 
second brachial and into those that have it on the third. In  the 
specimen now before me there is no signs of any syzygy on either 
the second or the third brachial. 

This is another very remarkable fact, and it is most important that 
we should obtain several specimens of this form, so as to learn 
whether the absence of sgzygies from both second and third 
brachial8 is a constant character. If it is, it is certainly one of 
the most, unexpected results, and taken in conjunction with what 
has been observed in Antedon 6cLssett-snaithi it will severely shake oiir 
faith in the value of the site of the syzygy as an aid in specific 
diagnosis. 

111. ASTEROIDEA. 
ARCHASTER TYPICUS. 

Archaster typicus, M. Tr. Ber. Ak. Berlin, 1840, p. 104. 
In two small specitnena dredged, with a large example, in 23- 

24 fms. of water there are no signs of any spines on the infero- 
marginal plates j in a somewhat larger specimen (from 40-46 fms.) 
there are on some of the plates indications of the growth of spines. 

ARCHASTER TENUIS, sp. nov. 
This seems to be a species of Archaster in the sense of 

(Plate XXV. figs. 6 6 . )  



1894.1 EUHINODlRMS OF MACCLESBIILD BANK. 403 

Mr. Sladen, who has cleared from the genus a number of species 
that do not appear to belong to it. 

R=40, r=B ; or R nearly=’ir. 
Arms very delicate, only 5 mm. wide at  their base, with about 45 

marginal plates j the supero-marginals neorly twice as deep as wide 
at base, but gradually becoming more shallow, so that they are 
nearly square in the distal two-thirds of the arm. The infero- 
marginals ordinarily have one spine long enough to reach the upper 
surface of the supero-marginal ; occasionally there is a second 
small8r, but still evident spine. The adambulacral armature is 
diplacanthid, aud there are ordinarily three divergent spines in each 
row. 

On the upper surface ‘‘ the niedioraclial line of plates ” becomes 
somewhat indefinite in the distal portion of the arm. 

It is not easy to be sure that t h e  specimen from which this 
description is drawn up is mature j it is, at  any rate, old enough 
to have lost one arm and part of another; the latter has already 
begun to repair itself. There were taken at  the same dredging 
(35-41 fins.) several obviously young specimens of this species ; 
they have a marked Astropectinine appearance, owing doubtless t o  
the fact that the medioradial line has not yet been differentiated. 

LUIDIA MACULATA. 

Luidia niaculata, Ma Tr. Syst. Ast. (1842) p. 77. 
All the specimens collected were of small size. 

LUIDTA LONGISPINIS ? 
Luidia longispinn, Sladen, Chall. Rep. Ast. XXX. p. 254 (1890). 
I have not much hesitation in referring several young specimens 

t o  this species. 

LUIDIA FORFICIPEB. 
Laiclicc forjcifer, id. op. cit. p. 258. 
I have been able to recognize this species of Mr. Sladen’s in 

Mr. Bassett-Smith’s collection ; the types come from or near Torres 
Strait. 

LUIDIA SP. 
I am unable to assign to any described species known to me 

three young specimens, which have suffered a considerable loss of 
arms and have undergone repair by gemmation. 

GONIODISUFS sp. 
There was taken at a depth which cannot now be certainly ascer- 

tained B young specimen of what may perhaps prove to  be a 
juvenile example of G. cuc~osus, Perrier. 

CULCITA sp. 
A quite young, nearly spherical, specimen with a diameter of 

(Plate XXVI. fig. 1.) 
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12 mm. was taken between 40 and 50 fms. on Macclesfielcl Bank. 
I have had an enlarged figure drawn by Mr. Berjeau, as I hoped to be 
ab!e to get some light on the morphology of the skeleton ; but I 
must own myself very much disappointed. 

If I have correctly identified the plate I have marked C as the 
representative of the central plate of a typical calyx, it is clear 
that we have here an unsymmetrical central plate, for it has 
neither five sides nor ten, and the line of plates connecting it 
with the terminal (T) is so curved that it seeitis to he fanciful to 
compare it in any way with an  arm of a Crinoid. I n  the inter- 
mediate plates there is neither order nor symmetry apparent to me ; 
but as others may be better endowed with sagacity than myselF, I 
give the figure in the hope that it may be of some service, 

PATIRIA BRIAREUS, sp. nov. 
It is with the  greatest hesitation that I refer to this genus the 

very curious specimens dredged between 30 and 46 fathoms off 
Macclesfield Bank, which have seven or eight arms, and which, 
therefore, if correctly assigned generically, are appropriately called 
hriareus. 

(Plate XXV. figs. 1-3.) 

It is very difficdt to find specific characters. 
R = 6.3 r. 

Arms taper very gradually, with rather straight deep sides, and 
flat actinal surface ; adambulacral spinulation monacanthid, about 
five spines to each plate. The plates on the upper surface are 
very inconstant in shape, the papular pores among them are rarely 
anything but solitary. Madreporite obscure. Colour in spirit 
browniah, lighter when dry. 

R=38, r=6. Breadth of arm at base 8. Depth 5. 
R=29, r=6. Breadth of arm at base 5.5. Depth 4.5. 

This is, I am aware, a very slight description ; but, as I have 
already said, it is extremely difficult to find any specific characters ; 
what is most remarkable is that every one of the specimens exhibits 
restoration of the arms by budding. I n  one there are three complete 
and subequal arms and four papilliform growths together ; another 
has four subequal arms and four very much smaller, of the latter 
one is a good deal shorter than the rest ; in a third there are three 
longer arms and four shorter arms, and in a fourth these latter 
(again four in number) are a good deal louger than in the preceding 
specimen-in both these cases the shorter arms were nejghbours. 
In another example there is a group of four subequal arms which 
are hardly shorter than the other three; in the last case the 
eighth arm is much shorter than any of the others. 

CHBTASTER MOOBEI, sp. nov. 
R = 8 r .  

Disc smnll ;  arms elongate, high and straight at  the sides, 
tapering very gradually; they are made up of thirteen very regu- 
lar rows of plates, some of which have rising from their centre a 
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sharp spine ; the plates that bear such spines are most numerous 
near the bases of the arms. There are eight fine spines bordering 
the narrow ambulacral groove, the shortest of which are at the 
sides, and the whole set of which forms a fan-like expansion ; 
there follow on these four upright and stouter spines. The arm- 
plates are covered with fine projecting glassy spines, which, on the 
disc, are blunt. 
X=87*5, r=9*5. Breadth of arm at  base 75.  Height of 

arm 7.5. 
Macclesfield Bank, 30-40 fms. 
If I am right, which I very much doubt, in assigning this species 

to the genus Chcetaster, the diagnosis of the genus will have to  be 
so far altPred as to include the possible possession by the plates of 
the arms of central projecting spines. A difference in the com- 
bination of circumstances makes it sometimes right, sometimes 
wrong, to form a new genus or a new species on the evidence 
afforded by a single specimen; in the present case I can only 
briefly give the evidence of the existence of a type hitherto 
unrecognized. 

OPHIDIASTER HELICOSTICHUS. 

Ophidiastey helicostichus, Sladen, Chall. Rep. Ast. xxx. p. 405. 
Two fine specimens, one from Holothuria Bank (15 fms.) and 

the other merely reported a8 from N.W. Australia, are so much 
larger than the specimens which 1 have referred to my Lirtckia 
iqyaZoplax, that I cannot assert that they are all members of one 
species, but I have very little doubt on the point. 

RH~PIDASTER VANNIPES. 

Rhipidaster vannipes, Sladen, Chall. Rep. Ast. xxx. p. 448. 
I am inclined to think that two small specimens, one of which 

is quite minute, from 32 fms. may, when a full series is obtained, 
be shown to be the young of this species founded on a single 
specimen, the spread of which is more than 1’70 millim. Between 
them a t  present it seems uveless to make a comparison. Both 
the small specimens have nine arms. 

ASWIRIAS TOLSELLATA. 

Aaterias (Stolasterias) volellata, Sladen, Chall. Eep. Ast. XXX. 
p. 584. 

A small example of this species, the only other known example 
of which is the one that formed the basis of Mr. Sladen’s description, 
is another of the finds on which Mr. Bassett-Smith is to be con- 
gratulated. The whole spread of this new specimen is less than 
30 millim., but its Brisinga-like appearance is no more marked 
than that of the ‘‘ type.” 

It has unfortunately been in recent years so rare an occurrence 
for me to be able to agree with the views of the describer of this 
species, that I gladly seize the opportunily of saying that he seems 

PROO. ZOOL. 800.-1894, NO. XXvII. 27 
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to me to be fully justified in regarding Asterias volsellntn as a sign 
that the difference between the Asteriids and Brisingida is not SO 
great as has been generally supposed. If I do not accept his view 
of the origin of the latter family, i t  is only because my capacities 
are not sufficient for me t o  be able to understand how it  has been 
possible for “ complete isolation ” to have had an “ action ” on them. 
On this point I, and I believe many others, would be glad of a 
more detailed explanation. 

The ‘‘ type ” is said to have come from 95 fnis., and Mr. Bassett- 
Smith’s example from 45 fms. 

IV. OPHIUROIDEA. 

PECTINURA SPHENISCI, sp. nov. 
This species stands with P. spinosa, P. awnosa, P. infernalis, and 

P. heros, of Mr. Lyman’s arrangement, and P. cupemis, Bell ; for 
it has the disc covered under its granulation with coarse scales 
(much coarser thau in P. caperzsis), and there ara no pores between 
the under arm-plates. There are five or six short armspines and 
two tentacle-scales. 

Radial shields not constant,‘ but the typicd arrangement pro- 
bably is that they are small, naked, triangular, and separated from 
one another by a third triaugalar plate. The granulation of the 
disc is coarse, and the peripheral plates large, The arms are not 
wider at their base than at some distance outside the disc, nor 
carinated j accessory mouth-shields moderate in size, irregularly 
oval or quadrate. Six quite short arm-spines ; fourteen mouth- 
papillze. As often is the case the outermoat is by far the smallest, 
and the penultimate distinctly the largest of the series. Mouth- 
shields almost triangular ; granulated space between mouth- 
papills and shield well-marked. 

The side arm-plates encroach on both the upper and lower 
surfaces j the upper arm-plates are wider distally than proximally, 
and the lower art: irregularly hexagonal. 

Ground-colour, when drying, greyish, with brown patches on 
disc and regular bands of brown extending over three or four 
joints on upper surface j lower surface uniformly pale. 

(Plate XXV. figs. 7-9.) 

Diam. of disc 5-5 mm. ; length of arm about 40 mm. 
Holothuria Bank, 15 fms. 

PECTINURA ILEOANS, sp. nov. 
This species belongs to Mr. Lyman’s second division; but 

differs from all in having no pores between the under arm-plates. 
There are six rather short, moderately stout arm-spines and two 
tentacle-scales. 

Radial shields naked, quite distinct, moderate in size, darker 
than the rest of the test j granulation rather fine, similar oYer the 
whole of the dorsal surface of the disc. The arms taper very 
gadually from their base ; accessory mouth-plates small, semi- 
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oval. Twelve mouth-papillae to  each angle of the jaw; a single 
row of large granules between them and the triangular mouth- 
plate. Upper arm-plates oblong, much wider than long ; the lower 
have their distal euds much encroached on by the side-plates ; the 
spines are quite stout, and the lowest is long enough to reach the 
free edge of the plate next in front. 

Colour, when dried or iu spirit, pale brown, with eight or nine 
rings of a yellowish hue at distances along each arm; bands or 
patches of a yellowish colour on the disc. 

Diameter of disc 7 mm. ; 6 ; 5. 
Length of arm 80.5 mm. (broken a little) ; 60 (ca.) ; 50. 
MaccIesfield Bank, 13-36 fms. 

OPHIOTHRIX. 

As may be supposed, there were a large number of examples of 
this genus in the collection ; how many species are represented it 
is quite impossible to say, but I have determined twelve with very 
great difficulty. My experience in this particular is, however, no 
different to that of any other zoologist who attempts to name 
specimens of this remarkable genus-unless, indeed, he be one 
who has no knowieclge at  all of its peculiarities. No one who has 
dredged our common British Ophiothri:c, and has seen how varied 
are its colours and the characters of its spinulation, will attempt 
to name exotic specimens with a light heart. It would, of course, 
be easy enough to do so if one were to take no note of the expe- 
rience gained by a study of British specimens, for with a few 
specimens one can always make new species. With considerations 
such as these before me, i t  will be no matter for wonder that I 
have refrained from describing any " new species '' from the present 
collection. To confess the whole truth, I had intended to make an  
exception in favour of a remarkably coloured and fairly well repre- 
sented species from MaccIesfield Bank. When, however, it was 
compared with 0. purpurea, with which, indeed, I had a t  first no 
idea of comparing it, I found that the new specimens and the old 
so intergraded that there could be no doubt they were one and all 
inembers of an almost protean species. 

It would be worth the while of a student with unlimited 
leisure-and less, I fear, will hardly do-to work out large series 
of Ophiothriz. I n  saying this I shonld like to add that the late 
Dr. Brock made a very useful beginning in his essay on '' Die 
Ophiuridenfauna des indischen Archipels" I .  

It has sometimes been supposed that colour is a good guide in 
the identification of species of this genus. Thus no less au 
authority on Ophiuroids thau Dr. Liitlren writes :-" Le s y s t h e  
g6ndral de coloration constitue un caractAre *important qu'il ne 
faut pas negliger dam la distinction spdcifique des Ophiothriv " 
Or, if I may trust myself to translate the fuller Danish text, 

Zeitmhr. f. wiss. Zool. xlvii. ; see especially pp. 511 & 616. 
Danske Vid. Selsk. Skrift. viii. (1869) p. 104. 

27* 
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Dr. Liitken’s view is expressed thus ‘ :-‘‘ One has some help in this 
difficult work from colour-markings, but it is not to be under- 
stood that all individuals of the same species present the same 
colour, or have quite the same design (Tegning) ; but as a rule one 
will find that every species has its characteristic pattern or system, 
in the details of which it rarely makes exceptions.” 

While much of this is true, it is on the other hand perfectly 
certain that any one who attempts to name species of Ophiotlirix 
with colour or pattern as his guide will soon find he can make very 
little way. I can, indeed, only repeat and enforce what I said in 
1884% on this point. For example, Ophiothrix martensi was said 
by its describer, Lyman, t o  be bright indigo on the dorsal surface 
of the disc, but there is in the present collection a specimen 
which is light green. 

The identific&on of specimens of 0phiothi.i~ is such a difficult 
matter that it is unnecessary to express the hope that other 
workers will imitate my reserve. The difficulty is to get any one 
to work at  the genus at all ! 

OPHIOPTERON ELEGANS. 

Ophiopterolz deyccm, Ludwig, Zeitschr. f. wiss. Zool. xlvii. (1888) 

Mr. Bassett-Smith is t o  be warmly coiig~*atulated on taking 
examples of this species, which is known only from the single well- 
preserved and the one ill-preservecl specimen brought to Europe 
by the late Dr. J. Brock, arid fully described by Prof. Ludwig in 
1888. 1 have made a careful examination of the seven specimens 
in the present collection, and have nothing material to add to 
Prof. Ludwig’s account. I notice, however, a pinkish hue on the 
dorsal surface of the arms. 

The examples were taken at  various depths between 23 and 
47 fathoms. 

The most remarkable and interesting find of Mr. Bassett-Smith 
when on the ‘Egeria’ was au Ophiurid, of which it, is difficult to 
exactly assign the systematic position. 

Description of the Syecimen.-With the general appearance of a 
young Astroyhyto~~ (see Plate XXVII.), the joints of the arms are 
distinctly marked off from one another by brown liues ; the joints 
of the more distal branches are slightly coiled on themselves, but 
the more proximal trunks and branches appear to  be quite stiff. 
The disc is covered above and below by a number of plates ; there 
are teeth and mouth-papilla; the bursa1 clefts are small and on 
the side of the arm, or in the same position as in Trichastev or 
Astrophytolz. The surface of the arms is coarsely granular, and 
there are spiny hooks at  the side of the arm; so that there is so 
far no essential dserence from the typical Astrophytid structure. 

p. 459. 

Tom. oit.’p. 51. 
Report . . . . Voyage H.M.S. ‘Alert’ (Loadon, 1884). 

pp. 117, 141 & 142. 
See particularly 
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When, however, we come to closely examine the disc we find it 
to  present an arrangement of plates that  is quite unknown in any 
Astrophytid; for there is on it a set of plates which cannot be 
supposed to be anything but the remnants of a calycind system’ 
(see fig. 3, c & T )  ; the centre of the disc is occupied by a rounded 
plate, and midway between it and the base of every arm but one 
there is a plate which cannot but be the homologue of the radial 
plate ; just as distinctly there is to be seen a t  the base of the arms 
a pair of plates which are surely the so-called radial shields ’. 
Though radial shields are not diagnostic of Ophiuroids, for they are, 
at any rate, absent from such sirnpIe Streptophiurm as NeopZux, 
they are exceedingly characteristic of the group, and are of large 
size in Cladophiurans3. In  the specimen before us they exhibit 
some irregularity, but they do not present the characteristic of the 
Cladophiuran j they are not “ rippenartig” and they do not extend 
over the whole semi-diameter of the disc. Their smaller size may 
be correlated with the presence of calgcinal plates, the existence of 
which in true Cladophiurans has only indistinctly been hinted at  
by Mr. Lyman; but the result is that we have an almost typical 
Zygophiuran disc, above. On the lower surface the arrangement 
of the mouth-plates (Plate XXVII. figs. 4 & 5 )  is most nearly 
paralleled among known forms by Trichaster pulniifems, and I 
know of nothing resembling it that has been detected in any fossil 
forin; the distinctness of the two halves of the oral apparatus is 
very marked, and must be supposed to be a primitive character. 

With regard to the systematic position of this very remarkable 
form, I feel inclined, after much reflection, to adopt an attitude of 
reserve : some years since I should not have hesitated in taking it 
to be the type of, at  least, a new family. But, if it be true that 
~Lccelum, non animum, mutant qui trans mare currunt,” it is 
equally true that the “ fugaces anni” carry away with them the 
cause of many a bad new species or group. It is possible still 
to use the diagnoses propounded in 1892 for the Cladophiorzo I ,  

as the size and extent of radial shields is not there used as a 
diagnostic character. So far as the descent of the Cladophiurae is 

1 That is, by those who accept the doctrines first broached by L o v h  and 
enforced with such vigour in this country by my lamented friend Dr. Herbert 
Carpenter. I understand that there is, among the younger workers, Bome 
sce ticism as to the validity of these homologies. 

hince this was written Mr. E. W. MacBride has published an abstract of 
his observations ou the organogeny of Asterha gibbosa (Proc. Roy. Soc. Lond. 
liv. pp. 131-6). I am sure many morphologists await with interest the proofs 
of his statement that there is no homology between the abactinal poles of Crinoids 
and Asteroids.] 

If we are to continue to recognize homologucs of the radials of the Crinoid 
calyx (see P. H. Uupenter, Quart. Journ. Micr. Sci. xxiv. (1881) p. l), i t  might 
be well to make some alteration in nomenclature, as the presence of “ radial ” 
platefl and “ radial ” shields on the same disc is confusing. It is obvious enough 
that Johannes Mdller, the first user of both the terms, had no idea of any homo- 
logies between the Crinoid calyx and the Opliiuroid disc. 

A Is it quite certain that what are called radial shields in Cladophiurans are 
honiologous with the parts called by the same naiiie in Zygophiurttns? 

P. Z .  S.‘ 1892, p. 180. 
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concerned Ophiocrene seems to show that some ancestor of this 
group was provided with distinct radial shields, the presence or 
absence of which is so variable a character in the Streptophiurae, 
which I have, I think, shown to be ancestral to the Cladophiurae. 

OPHIOUBBINE 
An Ophiuroid with branching arms and the habit of an Astro- 

phytid, but with calycinal plates on the disc, and rounded radial 
shields of comparatively small size. 

OPHIOORBNE BNIGMA, sp. nov. (Plate XXVII. figs. 1-5.) 
As there is only one specimen, and that small, it is impossible to 

say whether or no it is adult. It may be provisionally defined 
thus :-Small, with delicate arms and few branches, of a milky- 
white colour, the joints separated by fine brown lines. 

Macclesfield Bank, 45 fms. 
It may be pointed out that, at present, there is no evidence that 

would justify us in regarding this as the young of some already 
known Astrophytid of large size, but it is quite within the bounds 
of possibility that a series of stages may show it to be SO. 

V. ECHINOIDEA. 
TEMNOPLEUBUS BOTHEYOIDES. 

Plezcrechinus bofhryoides, A. Agass. Chall. Rep. Ech. iii. p. 108 

Temnopleurus bothyoides, Bell, Rep. Voy. 'Alert ' (1884) p. 119. 
It is quite clear that this is by no means a rare species ; the 

Challenger ' and the ' Alert ' both brought home examples, and 
the ' Egeria ' took it in at  least four dredgings between 40 and 47 
fathoms. I n  the smaliest specimen, which is not 4 mm. in 
diameter, the deep and extensive pitt,ing characteristic of the 
species is quite well marked. 

I have a pretty strong conviction that the progress of research 
will result in showing that Pleurechinus variabilis and P. ruber of 
Dr. Doderlein are synonyms of this variable species. 

(1881). 

TEMNOPLEUBUS REYNAUDI. 

Ternnopleurus reynaudi, Agass. 
An examination of two specimens covered with spines confirms 

me in the view I expressed in 1880 * that T. reynaucli and T. yranu- 
losus are distinct species. The examples now before me are sonie- 
what larger than the spined specimens collected by H.M.S. 
Challenger j ' the spines are rather long, creamy white, with bands 

of red, or with the free end red. 
* As the word Eyeria bas been several times used in Zoology, and 88 "~pfivq 

means a fountain, and Egeria was, it is said, changed into a fountain by Diana, 
I have, in this roundabout fashion, succeeded in associating H.M.S. ' Egeria' 
with this interesting genus. 

a P.Z. 5. 1880, p. 424. 
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SALMACIS RUFA, sp. nov. (Plate XXVI. figs. 2 & 3.) 
There are several specimens of what I take to be an undescribed 

species of Salmucis. It may be diagnosed as follows :- 
Spines pale whitish, with red rings or bands of inconstant 

breadth. Denuded test bright red, with patches of white more 
numerous within than between the poriferous zones. Test rather 
flat, not stout, circular, with a rather small mouth distinctly 
depressed. Primary tubercles small and numerous ; only one row 
in each vertical set of plates extends from pole to pole, but at  and 
below the ambitus each plate has a transverse row of four or five 
tubercles in the interambulncral and of two or three in the 
ambulacral areas. There are about 27 primary tubercles in a row 
in a specimen measuring 32 mm. in diameter. The anal area is 
chiefly occupied by a few large plates; the madreporite is of 
proportionately large size, and the oculars ’ are ordinarily shut 
out from the edge of the anal space. The edge of the mouth is 
deeply inflexed, and the cuts are wide but not very deep. I n  a 
specimen in which the lantern of Aristotle was examined, the 
teeth were found to project very little from the alveolus ; this was 
stout and wide, with two deep grooves, and had the tooth connected 
with it by a descending but not by an ascending process. The 
apophysis is almost straight. 

Diameter of 
/----- 7 

Diam. Height. Ualyr. area. Periproct. Peristome. 
32mm. 16 6.5 2.5 8.5 

H c ~  Maccleufield Bank, between 30 and 44 fms. 
It is a somewhat difficult matter to suggest what are the nearest 

allies of this species ; although the characters just enumerated 
appear to be constant for the fairly large number of examples 
which were collected, none of them are. of large size, and, possibly, 
better grown specimens will throw more light on this question. 

TRIPNEUSTES GEATILLA. 

Echiws grutillu, Linn. S.yst. Nat. x. (1758) p. 664. 
Tripnezistes gratilla, Lovdn, Bih. Svensk. Vet.-Akad. Hdlgr. xiii. 

iv. no. 5 (1887) p. 77. 
An interesting young example of this species was taken in 

30-40 fms. j its proportions are somewhat different to the smallest 
specimen I was able to measure some years since (see P. 2.8. 1879, 
p. 662). 

Percentage value of 

Absol. diam. Height. Abact. Anal Act. Porif. zone. 
in millim. system. system. system. 

28 69 23 12.5 30 8-2 

LAGANUM: DECAGONAL=. (Plate XXVI. figs. 4 & 5.) 
Scutella decagonalis, de B1. Dict. Sci. Nat., s. v. Scutelh, p. 229. 
A fine series of this species, commencing with specimene less 
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than half an inch in diameter, shows that the form of the test is a t  
first circular rather than decagonal. So far it bears out the remark 
of Prof. Alex. Agassis, who, speaking of Peronella orbicular&, says 
(Rev. Ech. p. 521), “ I have but little doubt that this species will 
prove to be the young of Pemnelb decayonalis”; at any rate, the 
series shows that when sufficiently small specimens are obtained 
they differ in form from the adult. Whether the type of Leske’s 
species corresponds with any one of these I am unable to say. I 
sent the drawing here reproduced to Prof. 8eIenka at Erlangen, 
as I imagined that Leske’s type was in the University Museum 
there’. Dr. Fleischmann, who was kind enough to attend to my 
letter in Prof. Selenka’s absence, says :-cr Dns Originalexemplar zu 
Eehinoclisczcs orbiculnris war, wie ich den alten Catalogen entnehme, 
niemals in Erlangen. Wie besetzen nur Originalexemplare der 
Kleins’chen Sammlung.” Leske compares his specimen with a 
Zeeschelling, and Mr. (Trueber, of the Department of Coins, who 
has been kind enough to measure a Beeschilling for me, tells me it 
is -65 inch in diameter. The specimen here drawn has about that 
diameter, but has already ceased to be truly orbicular. 

It is impossible, therefore, to speak certainly, but I think we 
may safely take it that L. orbiculare is the young of L. decagonah ; 
this at  any rate is certain-a set of specimens collected on 
Macclesfield Bank form a continuous series, of which the smaller 
are circular and the larger decagonal in form. 

AEAOHXOIDES PLAOENTA. 

Echinusplacenta, Linn. Syst. Nat. x. (1’758) p. 666. 
Though commonly taken in distinctly southern waters as those 

of New Zenland and Australia, this species has already been 
recorded from Luaon, and is known as far west as Burmah and 
Mergui. Not only therefore has it a wide intertropical range, but 
j t  is found south of the tropics ; it is to be regretted that on p. 171 
of the Alert ’ Report I put a sign against the name of this species 
which indicated that it was not known south of the tropics. 

EXPLANATION O F  THE PLATES. 
 PLAT^ XXIII. 

Fig. 1. Eudioeriaus gra%wllatus, to show the habit of the apeies, X 2. 
2. A portion of an arm from above (joints 14-20). X 6. 
3. The most roximal joints of the arm, with their pinnulea, x 4. 
4. The seven% pinnde, to show the form and ornamentation of the joints, 

x 12. 
5. One of the most distal  pinnulea, x 12. 
6. A cirrus, x 4. 
7. The distal joints of a cirrus, X 12. 

PLATE XXIV. 
Fig. 1. Amtedos bmsett-wnithi x 2, showing the diso and the bases of the ama 

with Sz, the first brachial syzygy, varying in position. 
2. Side view of arm of do., X 2. 
3. A cirrus, x 2. 
4. 1st pinnule, to show the form of the joints, X 4. 
5 & 6. 2nd and 3rd pinnulea, to show the form of the basal joints, x 8. 

See Agassiz, Rev. Eoh. p. ix. 



c 



ctt 
0 



8 

'i 

Z W I , E  bl. 
U P  Eark,-i .  ML W ? e r : , N ~ w n r e n  rmo 

D isse ctions of Flat-fishe s. Ti g S. 5,6,7,  Pleurone ctes plate s s a. 
Fig.8. Hippoglossus v ~ d g a r i s  Figs. 9,19).Solea. v u l g a I %  



1894.1 STUDIES IN TFILFIOSTW MORPHOLOGY. 413 

PLATB XXV. 
Figs. 1 & 2. Two views of Patirio hiareus from above, to show the habit of the - 

species, nat. size. 
Pip. 3. Part  of arm of do. from above, to show the character of the granu- - 

lation, x 4. 
4. Archaster telauis from above, X 2. 
5. Part  of arm of do. from below, X 4. 
6. Part of arm of do. from above, X 4. 
7. Pectimra .yLnisci from above, x 2. 
8. Part  of arm of do. €row below, x 4. 
9, An angle of the mouth of do., X S. 

PLATE XXVI. 
Fig. 1. A figure of a young Culcita set out from the region of the apical ole 

to the mouth, 60 as to show all t,he plates of rather more than &t% of 
the whole test, x 8 ; C, supposed central plate, T the terminal. 

2. Apical area of Salmacis rufa, x 3, 
3. Portion of test of do., x 3, to show ornamentation. 
4. A small specimen of Lagaiium dmyonale (L.  orbiculare), X 2. 
5. Part of petal of' same, to show ornamentation, x 8. 

PLATE XXVII. 
Big. 1. Ophiocrene m6igrna seen from above, of the natural size. 

2. One of the arms of the same, x 3, to show the mode of branching and the 
form of the arm-joints. 

3. The disc and bases of the arms of the Bame from above, % 8, showing 
the central calycinal plate (c), the radial plates of the calyx (r), the 
radial shields (r.s.). 

4. The disc and bases of the arms of the same from below, to show the 
general relations of the parts of the peristomial area, x 6. 

5. One mouth-angle, x 24, to show the teeth mnd the oral plates and deep 
median cleft. 

2. Studies in Teleostean Morphology from the Marine 
By ERNEST W. L. HOLT, Laboratory at Cleethorpes.' 

Naturalist on Staff, M.B. ASSOC.' 
[Received March 7, 1894.1 

(Plates XXVIII.-XXX.) 

I. ON SOME SPBOIMBNS OF THE BIRKEILANGB (Molwa 
ahjssorum, Nilssou) BBOM ICELAND AND FAROE. 

Principal References and Synonymy. 
Byrkeliinge, Strom, Trondhj. Hand]. iii. p. 446, tab. 8 j Bond. 

N o k a  abyssorum, Nilsson, Prodrom. Ichth. Scand. p. 466 ; 

Molva byrkelunge, Collett, Norg. Fisk. p. 1 1  6; Lilljeborg, Sver. 

In virtue of an arrangement between the Marine Biological Association 
and the Marine Fisheries Society of Grrimsby, the laboratory, which belongs to 
.the latter body, is at present under the control of the Association for t.he 
prosecution of investigations desling with the North Sea fisheries. 

Beskriv. ii. p. 275. 

Giinther, Cat. Fish. Brit. MUS. iv. p. 362. 

0. Norg. Fisk. ii. p. 139. 

a Communicated by Dr. QUNTHEII and Prof. Horns. 
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pl. xxvi. fig. 3. 
Molun dipteryyicr, Smilt, Hist. Sliand. Fishes, ed. ii. p. 521, 

Introcluction. 
The specific name adopted by Collett and Lilljeborg originated 

with Walbaum (‘ Petri Artedi sveci Genera Piscium,’ 1792, p. 135), 
and is therefore older than Nilsson’s name, the date of which is 
1832. Professor  mitt identifies the Ksh with the Gaclus diptery- 
yi.zcs of Pennant (Introd. Arct. Zool. ed. ii. vol. i. p. cxxiv), which 
is not included in the synonymy by the other Scandinavian authors 
referred to. 

The retention of Nilsson’s name, as the earliest in post- 
Linnzan literature, is justified by the rules of scientific nomencla- 
ture, and, since it is used in Giinther’s catalogue and in the 
‘ Challenger’ monograph, appears to be for the convenience of 
British readers. 

At the time this paper was written the only drawing of the 
species with which I uas  acquainted was that given by 8trom (op. 
f i t . ) .  The work of thiq author is sufficiently rare, and his figure, 
though accurate enough, is merely a small outline. One of my 
chief objects was therefore to put forward a recognizable figure in 
a publication easy of access to British readers, while a t  the same 
time extending the known horizontal range of the species, and 
recording certain anatomical peculiarities which had escaped the 
notice of previous writers. 

Within the last few months, however, ichthyological literature 
has been enriched by the appearance of Professor Smitt’s new 
edition of Fries, Ekstrom, and Sundevall’s ‘ History of the Scandi- 
navian Fishes.’ This contains a description, with figure, of the 
species under consideration. 

The text, as I think, is not so complete as to render my own 
remarks altogether superfluous, the more especially since only 
Skandinavian examples were known to the author, while the figure 
differs from all examples known to me in rather important details 
(to be referred to belon). It being too late t o  so far rewrite my 
remarks as to incorporate the whole of the necessary references to 
Smitt’s work in the text, 1 have interpolated them chiefly in the 
form of notes. 

The resemblance borne by the Mediterranean form, M. elonyata 
(Hisso)’, to  the species now under discussion has attracted the 
attentivn of Lilljeborg, who gives a careful comparison of the 
measurements of specimens of each species. H e  notes that a 
difference exists in the texture of the scales, and is uuable to 
establish their complete identity. It would appear, from his 
description. that the Mediterranean form approaches the Faroe 
and Icelaiid specimens of M. Ub~jSsO?%m in the reduction of the 
caudal peduncle, a point in which it differs somewhat from Skan- 
dinavian examples. While inclined to suppose that the characters 

hits eloirgata, Risso, Faun. Eur. &rid. iii. p. 217, fig. 47 ; Costa, Faun, 
del regno di Napoli, Pew. i. p. 15, tav. xxrviii. 
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which separate the species may ultimately prove of less than 
specific value, I do not feel justified, in the face of the opinion of 
so accurate an observer as Lilljeborg, in including M. elongatn in 
my synonymy. I have never had the opportunity of examining 
an example of this form, and am acquainted with no description oi 
its anatomy. 

Distribution. 

The species is known to occur along the whole of the western 
coast of Scandinavia and in the Cattegat, but does not seem to  
have been observed elsewhere. It is a deep-water fish, abundant 
between 100 and 300 fathoms in that region I. Of the examples 
before me, seven in number, two came from the neighbonrhood of 
Ingolfs Hofde Huli, on the south coast of Iceland, in the summer 
of 1892. One of these was taken on a long-line, in the immediate 
neighbourhood of the 100-fathom line, in company with another 
example, which did not come into my hands. The other was 
trawled, a t  a depth which certainly conlcl not have greatly exceeded 
40 fathoms, and may very probably have been considerably less. 
I am indebted for these two specimens to  the courtesy of Messrs. 
W. Hoole and F. Barrett respectively. My other five examples I 
bought in the Grimsby Fish-market in December 1893, and ascer- 
tained that they had all been taken in one shot of the long-lines 
a t  about 160 fathoms, 28 miles N.W. of Fugaelo, Faroc Islands. 

From the information of fishermen it appears that specimens 
are taken from time to *time on the Faroe “Bank,” but arc: 
sufficiently rare to be unknown t o  many who regularly work that 
region. I could hear of no previous instance of the fish having 
been taken off the coast of Iceland. 

The Birkelange is one of those forms which our fishermen 
regard as hybrids, the imputed parents being the Hake (NerZuccius 
vulgaris) and the Common Ling (Jfo7va abyssomm), whilst taint 
of Conger blood is sometimes suggested. 

The fish appears to  be used as food in Norway, but, according 
to Mr. HooIe, who made culinary experiment of one which fell 
into his hands, it is very rank, and the flesh of one which I had 
removed for osteological purposes failed to commei-td itself to t h r  
not very delicate palate of a seal. Smitt, however ( o p  ci i .  p. 524), 
remarks that the fish is more esteemed, when fresh, than the 
Conimon Ling, so that tastes would appear to differ. The Scandi- 
navian vernacular name, which means ‘‘ Trade Ling,” is cited as 
testifying t o  the commercial value of the species. 

Diagnosis of S p i e s .  

Head and body elongate, covered with minute imbricating scales. 
The length of the head contained about five times iu the total 
length without the caudal ftn, and much greater than the height 

Also at 35 and 80 fathoms (Smitt). 
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of the body. The length of the eye, greater than i ts  height, con- 
tained about five times in the length of the head, and once and a 
half or nearly twice in  the length of the preorbital region. The 
leiyt?h of  t?Le eye alwa?js greater than the width of the interorbital 
space, which is usually less than the height of the eye, but may be 
equal to  or even a little greater than that measurement. The 
lowel- jaw the longer, pojectiiig bey07td the snout, the barbel small, 
much less than the lengt,h of the eye. l'he height of tAe caudal 
peduncle less than t7ze ?height qf the eye. The vent opposite about 
the seventh or ninth ray of the second dorsal. The mouth more 
or less dosely speckled with black chromatophores. 

The italics are intended to denote such characters as serve at, a 
glance to distinguish this species from the Common Ling (M. 
mlguris, Flemiug), and the close resemblance which the Rirkelange 
bears to that well-knomn form renders it unnecessary to  elaborat,e 
the diagnosis further. 

The diagnosis is based on t,he examination of the seven specimens 
forming the subject of this note, which range in total length from 
42 to 603 inches. Hence it may not be strictly applicable to 
smaller examples, since the proportions, especially those of the eye, 
are subject to  developmental changes in all fish. I am led by this 
to suppose that Lilljeborg, who describes the interorbital space as 
much less than .the height of the eye, may have based his remarks 
on the examination of smaller fish ; but it is quite possible that a 
variation in this, a8 apparently in some other respects, exists 
between Scandinavian and more Western examples of t'his species. 

The conclition exhibited by my specimens renders it also probable 
that the relative length of the lower jaw increases with the size of 
the fish, so that in young examples it may even be less than that 
of the upper jaw'. We  Know this to be the case in the Coal-fish 
( &6dus uirens), in which thc lower onIy passes the uplier jaw when 
j length of about twelve to fifteen inches has been attained. 
There remain, however, other characters sufficiently well marked 
to distinguish the species at  any size. The Birkelinge is not 
known to reach a length greater thau 80 inches2, and is therefore 
a much smaller fish than the Common Ling. 

It may be remarked that very large Common Ling occasionally esbibit an 
infinitesimal projection of the lower jaw. Such a projection is given by Lillje- 
borg as R specific character in the case of the species before us. Smitt, however, 
states that in all his specimens the upper jaw was distinctly the longer, and his 
figure (op. cit. pl. xxvi. fig. 3) shows this condition clearly enough. From 
int,ernal evidence the material forming the subject of his remarks seems to have 
consisted of four exrtmples, stated to be adult, ranging in size from 56.2 to 
83.8 cni., and therefore all smaller than oiir Iceland and Fnroe specimens. It 
is, nevertheless, by no means clear that all sindl esamples have the snout pro- 
jecting, as Lilljeborg (op. c i t .  iii. Append. p. 787) mentions w example of 
60 cm. without qualifying his previous remarks on the conformation. On the 
whole i t  seeins inoat, probable that the majority of aclulls, whether from Scan- 
dinavian or other waters, have the lower jaw the longer. 

Smitt (op. cit .  p. 523) observes that  the species seldom exceeds a length of 
one metre (30 inches ca.), but i t  does not appear that his acquaintance with 
this fish is very extensive, 
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The fin-ray formula is enumerated by Lilljeborg as follows :- 
DI. 13-14. DII. 78-85. A. 76-80. Pelv. 5-6. 

The examples before me give 
DI. 12-15. DII. 69-75. A. 70-74. Pelv. 6-7.’ 

The difference in the number of rays in the second dorsal and 
anal is considerable, but the small number of my specimens and 
the absence of any information as to the number represented in 
Lilljeborg’s formula render it impossible t,o say whether such 
difference is indicative of local variation, or depends on nothing 
more important than chance. 

Description of the Specimens. 
I append a table of dimensions, since such facts are often of 

more importance in the eyes of an ichthyologist than an author’s 
deductions therefrom. The specimens A to E are those from 
Faroe, and the measurements were taken from the fresh condition; 
the Iceland examples, .2: and y, were measured after preservation 
in alcohol. 

The anterior extremity as here denoted is the extremity of the 
lower jaw when the mouth is closed. The measurements are 
given in inches. 

I 
Specimen ........................ A I B 

Total length ..................... 
Total length without caudal ...I 
Preorbital length .............. .# 
Horizontal diameter of eye _..I 

Width of interorbital space ...I 

Length of head .................. 

Vertical diameter of eye ... ...I 
Gkeatest height of body ....... 
Greatest girth of body ......... 1 
Height of caudal peduncle ... 
Ant. extremity to 1st dorsal ... 
Ant. extremity to 2nd dorsal. 
Ant. extremity to anus 
Length of pectoral ...... ::::::I 
Length of pelvic ............ _._( 
Length of barbel ............... 

The lower jaw projects from & to $ inch beyond the upper, and 
the angle of the gape reaches to about a vertical from t’he centre 
of the eye. The teeth are not distinguishable either in structure 

For purposes of comparison I append the fin-ray and vertebral formula 
of M. vulgaris, taken from Lilljeborg (op. cit. pp. 131 and 137), as deaIing 
with the most Northern examples as to which information is available :- 

DI. 13-16. DII. 62-70. A. 57-66. Vert. 64-65. 
a The eversion of the stomaoh in this epecimen renders the value of these 

measurements uncertain. 
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or arrangement .from those of the Common Ling, but the Iarge 
teeth of the inner row of the mandible and of the vomer, which 
exhibit the lateral compression ancl spatulat'ioii of the points most 
strongly, are fewer in number by comparison with Common Ling 
of the. sxne size ; t.his is due, no doubt, to the 1at.ter being con- 
siderably younger than the examples before us. The tongue is 
broad ancl free, with a sharp anterior edge. There are about 80 
pores in the lateral line, 

Coloours.-l'he dorsal region of the head and body is a brownish 
slate colour, shading ventrally into a brownish grey on the sides, 
which have a cupreou8 lustre in very fresh examples, and becoining 
nearly white in several examples in t,he ventral abdominal region. 
The jaws and under surface of the head brownish grey, the brancbi-* 
ostegal membrane not darker than the surrounding region, but 
the tip of the lower jaw and barbel dark. A dark spot on the 
axilla ; the pectoral dark slate-grey ; the pelvic pale, but speckled 
with dark pigment. The dorsals slate-grey, both fins darkest in 
the submarginal region, especially t,he posterior part of the secoud 
dorsal ; t.he extreme margin light, nearly white in some examples. 
The anal resembling the secoiid dorsal, but fading into a pale 
slate colour anteriorly. All these fins have a bluish lustre on 
their darker parts. The mucous membrane of the mouth may be 
almost colourless, but is usually rather profusely speckled with black 
pigment. I am told that it is sometimes black, but have not 
seen any specimen t o  which such description would apply. The 
peritoneum of t.he body-cavity dark grey or black. 

The Birkeliinge thus differs conspicuously enough from Ling 
takeu froin the comparatively shallow water in our own seas j but 
comparing i t  with Paroe specimens of that species, I find that the 
principal difference (so far as concerns esteriial pigmentation) 
that can be affirmed is that the commoner form is rather the paler 
of the two. W e  kiiow from Lilljeborgl that the two species 
resemble each other in being more vividly coloured in the young 
condition than when adult. 

I n  order to emphasiee the external differences of the two species I 
have appended a figure of bot,h. The Ling (Plate XXVIII. fig. 2 )  is 
actually some ten inches shorter than the Birkeliinge (fig. l), and, the 
figures being drama to such scales as to be practically of the same 
size, the difference in the size of the e-yes is not so marked as it 
would be had examples of the same actual length been represented, 
since the size of the eye varies in inverse rat>io to that of the 
indiridual. Nevertheless the eye is seen to be largest in the 
Birkelange, and its relatively greater length as compared with 
that of the head is still more conspicuous. Such dimensions as 
the height of the body and of the caudal peduncle in relat,ion to 
the total length are practically constant during the interval of size 
which separates the two specimens, and consequently the value of 
the figures for purposes of comparison is not thereby impaired. 

This author (op. cit. iii. Append. p. 787) describes the coloration of an 
example of M. abyssovum 60 om. long. 
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Anatomical Features. 

The Alimentary Viscera-The abdoniinal cavity is much 
elongated, extending back rather bepoiid the first third of the anal 
fin, and terminating in a narrow procew, the apex of Nhich, in a 
specimen 479 iuches long, is 32 inches from the snout. The 
alimentary tract, as compared with that of the Common Ling, 
exhibits features of some interest. The cardittc portion of the 
stomach, which, as in the Ling, is prolonged baclrwards beyond 
the small bulbous pyloric portion, occupies the whole length of the 
visceral cavity except the narrow canal-like process already 
referred to. It is extremely thin-walled and flaccid, and thus in 
marked contrast to the firm muscular stomach of the Ling. The 
pyloric caca are numerous, as in the Ling, but somewhat larger. 
The delicacy of the walls may be said to be characteristic of the 
whole of the alimentary canal in the Birkelinge. It reaches its 
maximum in that part of the intestine which is beyond the origin 
of the pyloric cam. The walls are here so thin as to be 
ruptured at the slightest attempt to lift the gut, and, in one 
specimen, were found to have been ruptured before the visceral 
cavity was opened. The intestine is very much shorter, as well 
as mdre delicate, than iu the Ling, as will be readily understood by a 
glance at Plate XXIX. figs. 3 and 4 I. It also appears to be subject 
to variation in its arrangement, the condition in two examples, 
both females, being shown in figs. 3 and 3 a. The liver is very much 
Iarger than in the Ling. It consjsts of a single ventral lobe, in 
which the coalescence of lateral elements appears to be indicated 
by the presence of deep sulci. It is somewhat expanded anteriorly, 
while the posterior process appears to pass indifferently either to 
the right or left of the rectum. I n  the Gadide a greater develop- 
ment of the liver seems to be frequently characteristic of the 
more abysmal members of a genus. The mesenteries are as stout 
as in the Ling. 

The Air-bladder.-This is a simple fusiform structure, oc- 
cupying the roof of the abdominal cavity from the anterior 
extremity to the origin of the ureter. It differs from that of the 
Liug chiefly in that its anterior coknua, which lie external to the 
attachments of the pharyngeal inuscIes to the vertebral column, 
possess no lumen, and that, its dorsal wall is somewhat more 
spongy and less definite than that of the commoner species. The 
rete mhabile, a single structure, 4 inches long by 1 inch broad in 
a specimen 479 inches long, occupies the usual position, and is, if 
anything, a little smaller than in the Ling. 

The Kidneys.-These terminate posteriorly in a small expanded 
process, from which the ureter passes obliquely forward to the 
region of the vent. The posterior process is much larger in the 
Ling, and blocks the narrow end of the visceral cavity. On the 

very brief account of the visceral anatomy, 
notes that no part of the iutestine, in a male 65 cu. long, extended beyond the 
anus. 

Smitt (op. oit. p. 5%), in 
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other hand, in the Birkelinge the so-called head-kidney is more 
detinite in outline, and its histological structiire leaves no doubt 
that it is perfectly functional. I n  the Ling the proportion of 
reniform matter is much less, but the head-kidney does not appear 
to be wholly functiouless. 

The Reproductive Organs.-Three specimens examined proved to 
be females. From 
their condition it appears probable that the species spawns off 
Iceland and Faroe late i n  the summer or in the autumn. 

The Skekton.-One of the Faroe specimens has 7s  vertebra, the 
first complete hanial arch occurring on the 32nd. Lilljeborg 
gives the total number as 78-79, of which 30-31 belong to the 
trunk. In  other respects the skeleton is much like that of the 
Ling. 

The ovaries are much like those of the Ling. 

1Morl>holoyical Co ttsidercit ions. 

It appears that we have before us a form very closely allied to 
the common species, and in which almost all the distinctive 
characters are illustrative of specialization aiong one definite line. 
To take them seriatim, we may consider first the relative length of 
the jaws. 

The protrusion of the lox7er jaw is a feature most obviously 
associated with the feeding-habits of the fish, and the  fact that 
the Northern Qadoids usually exhibit this character might be 
found, could the matter be satisfactorily investigated, to indicate 
nothing more than that the food-supply available in the higher 
latitudes is not adapted to the requirements of bottom-feeders: 
At the same time the protrusion of the lower jaw in the larva of 
all Teleosteans that have been studied may indicate that this 
condition in the adult has an ancestral significance, such fish as 
exhibit it being in this respect less specialized than others which 
do not, though here again the pelagic habit of the said larva may 
go far to prove the character to be merely one of adaptation. 
Thus, like most other scientific facts in the present state of our 
ignorauce, we may derive therefrom whatever interpretation 
appears moRt convenient to preconceived theory. That there is 
no necessary connection in (fadoids between this character and an 
abysmal habitat is sufficiently demonstrated by the Macrurida, 
but the fact remains that such association usually exists in the 
less specialized members of the group (cf. Merhccius, Nora, &c.). 
The reduction of the barbel is a character so obviously related to 
the elongation of the lower jaw that it requires no separate 
discussion, since it is difficult to see what benefit an “underhung” 
fish could derive from such an appendage, however well developed. 
Nevertheless the presence of a well-developed and functional 
barbel in the closely-allied species with the shorter mandible 
almost forces us to regard the appendage in M. abyssomm as 
vestigial, and, if that be admitted, it is not difficult to arrive at  a 
conclusion as to which condition of tho jaws is least indicative of 
specialization. 
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The next feature is the relative size of the eye, and it may at 
once be said that in the enlargement of this organ N. abyssovum 
exhibits a character equally associated in Gadoids with either an 
abysmal or a Boreal habitat. Qadus saida may be taken as an 
instance of the last, as one of the few Gadoids which are known 
to be confined to Northern regions a,nd which have not 
hitherto been met with in deep water. Speaking generally, it may 
be said that all Gadoids have rather large eyes, and it is yuestion- 
able whether their reduction in the more littoral forms, such as 
some of the Motellm, may not be as much illustrative of modification 
in one direction as their enlargement in the deep-sea forms appears 
to be in another. This group of fishes appears, in fact, to be the 
present representatives of a stock that had become adapted for 
life at  moderate depths rather than in either deep water or at the 
extreme margin. 

With regard to the characters of the alimentary viscera a 
reduction of the length of the gut has been shown by Dr. Giinther’ 
to characterize a deep-sea member of the Percoid fishes ; but I am 
not aware of any observation that bears on the relative strength 
of the walls of the intestine. It is evident, however, from their 
fragility in the species before us that life would be impossible in a 
region exposed to any violent action of the tide, nor is it easy to 
understand that the fish could display any great activity, without 
risk of internal injury. That it is not an active fish, as compared 
with its congener, may be judged from the reduction of the caudal 
peduncle and fin, and by the attenuation of the whole caudal 
region, a character we find invariably present both in deep-sea and 
Northern Gadoids. The same may be said of the elongation of 
the body, which carries with it the increase in the number of the 
vertebra and of the rays of the dorsal and anal fins, and it will be 
remembered that Collett found a constant increase in the number 
of these stractures in the more Northern examples of a series of 
Hippoglossoides platessoides ’. 

A point which appears worthy of a moment’s notice is the 
pigmentation of the mucous membrane of the mouth and of the 
peritoneum. It is a matter of common knowledge that these 
structures are more or less black in deep-sea fishes, whereas in 
their more littoral allies they are usually deotitute of dark 
pigment, and this is well illustrated by comparing the two species 
of Molva. We know that whatever light there may be in the 
abysses of the ocean is at all events not directly’derived from that 
which illuminates the surface. Without committing ourselves to 
an opinion of the value of any particular theory, we may be 
inclined to accept the broad fact that there is a connection 
between light and pigmentation, and, in the case of flat-fishes, we 
are familar with attempts which have been made from time to 
time, with more or less success, to demonstrate this connection. 
Passing from external to internal pigmentation, if we open the 

‘ Uhallenger ’ Reports, 701. xxii. p. 14. 
‘Norwegian North Atlantic Expedition, Fishes,’ Ohristiania, 1880, p. 147. 

Pxoc. ZOOL. Soc.-1894, No. XXVLII. 28 
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abdominal cavity of a flat-fish, we find that the peritoneum of the 
ocular side is beset with dark pigment, while that of the blind side 
is not. It seems clear enough that whatever cause governs the 
presence or absence of external pigment in these fishes is 
equally potent with regard to the dark pigment of the internal 
region’. If this cause be the light, we have in the condition 
of round-fishes an apparent anomaly, not in the abseuce of 
pigment from the peritoneum in littoral fishes, since the difference 
of position involves a much greater interruption of the light from 
above, but in its conspicuous development in the deep-sea fishes, 
the peritoneum of which can be in no uay subject to any action 
of the sun’s ligbt. 

In conclusion it may be remarked that 41. abyssorum is a form 
such as might well be descended froin a parent stock not greatly 
differing from the Common Ling of the present day, and that tbe 
extensive vertical range of that species would appear to offer 
facilities for the establishment of such an abysmal offshoot ’. 
11. ON THB XECDSSUS ORBITALIS, AN ACCBSSORP VISUAL ORGAX 

IN PLEURONECTID FISHES. 
I n  making an examination of the cephalic anatomy of t,he 

Since this was written, I find that M.esars. Cunningham and MecNunn, in 
their monograph “ On the Coloration of the Skins of Pishes ” (Phil. Trans. 
lS94, p. S09), consider that t.he “ difference can only be explained as the effect 
of light falling on the upper side of the Gsh, and not on the lower.” I omit 
further reference to their results, since they are discussed at some length in 
No. 11. of this series of papers. 

I t  is interesting to find that Professor Smitt (op. cit. p. 525) arrives at 
a precisely opposite conclusion, viz., that “ from a systematic and genetic point 
of view, M. dipteryyiffi must be regarded essentially as a predecessor of the 
Common Ling, though the former ha8 evidently adopted in certain respects a 
distinct direction of development from the common original type which we 
are entitle& to assume.” I ‘  This,” he remarks, appears from an appended table 
of averages of certain measurements in the two species. No further ex- 
planation being forthcoming, I ain unable to say in what way the ta,ble may 
be supposed to support his conclusions, nor am I inclined to attach any great. 
value to a series of averages based in no case on more than three specimens. 

The right, of the anthor to form any opinion he chooses, as to the relative 
antiquity of the types of structure exhibited by the two s eoies, is undoubted ; 
but it seems impossible to limit its application, and the Egical conclusion is, 
that if Smitt holds this opinion in the present instance, he also regards all 
Gadoids which exhibit an abysmal type of structure as more primitive than 
their littoral brethren. T’his view is, of course, in direct opposition to that 
held, as I suppose, by all other ichthyologists, viz., that the abysmal forms are 
descended from littoral anceslors. 

Elsewhere (p. 520) Smitt notes that the trace of division in the second 
dorsal fin is more marked in the Birkelange than in the Common Ling, but it 
doe3 not appear that this was taken into consideration in formulating the 
conclusion quoted abow. To most ichthyologists it would appear as rather 
important evidenre as to the greater antiquit of the type exhibited by the 
commoner species. Again, when dealing wit[ Gadzcs esmarkii, the suthor 
considers that tho persistence of the barbel brings that species nearer to the 
common origin of the Coda than the Pollack, which has no barbel (p. 499), 
80 that the same faots would appear, in the hands of Professor Smitt, to 
be capable of diametrically opposite interpretatione. 
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Common Sole, my attention was arrested by a sac-like structure 
lying immediately behind the lower eye, external to the membranous 
wall of the orbital cavity. The absence of any mention of such a 
structure in Cunningham’s monograph of that species suggested 
that the specimen under examination might be in that respect 
abnormal ; but I have since found it in every Sole which I have 
examined, and there can be no doubt but that it is a regular 
feature in the anatomy of the species. 

The organ in question is almost certainly homologous with a 
rounded process of the membranous wall of the orbital carity 
discovered by Dr. Giinther in Clborisochisrnus clentex, one of 
the Gobiesocida, and conjectured by hiin t o  represent the saceus 
Zrccrymdi- of higher animals. Beyond this I have been able to 
find no reference to the existence of any structure at  all corre- 
sponding t o  that now under consideration. 

It was illy intention, before publishing, to work out  the develop- 
ment of the orgrtn as completely as possible, since any opinion 
that might be formed as to the homologies of the stpucture would 
be of little value unless supported by a lmowledge of its ontogeny. 
The material at  m y  command, however, has proved unsuitable for 
the purpose, and, since some considerable time must elapse before 
fresh specimens of the required stages are available, I have thought 
it best to put forward such inforination as I have already collected, 
imperfect as i t  is, in order to attract the attention of others who 
may find themselves in a position more favourable for the pro- 
secution of the inquiry. 

I have ventured t o  apply to  the organ the name (Recessus orbi- 
talk) which appears at  the head of this section. 

Distribution in Species. 
I have found the organ present, iu some form or another, in 

every species of flat-fish examined for this purpose, and believe 
that it will be found to occur in all. The species examined com- 
prise the Halibut (Hippoylossz~s v u l p i s ) ,  Long Rough Dab (Hippo- 
cllossoides plntessoicles), Plaice (Pleuronectes plcctessa), Flounder (P. 
$esus), Common Dab (P. Zimanda), Lemon “Sole ” (P. naicro- 
ceyhaZ~zs), Common Sole (Xolea vulgaris), and Brill (Rhombus 
Zcevis). 

[1opoyrup?~ y and Structure. 

The organ consists usually of a sac-like process of the membranous 
wall of the orbit, and in all the forms mentioned, except the 
Hhlibut, both orbits are furnished with such a process. The 
condition in the Plaice may be taken as fairly representative of 
that met with in the genera Pleuronectes, Hippoglossoides, and 
Solecc, so far a8 their anatomy is known to me in this respect. 

‘A Treatise on the Oommon Sole,’ Plymouth, 1890. 
Cat,. Fish Brit. MLW. vol. iii. p. 490. 

28* 
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The organ of the lower orbit-i. e., that belonging to tbe ocular 
side of the body, in this case the right side-may be. found 
immediately under the skin overlying the membranous wall of the 
orbital cavity just behind the eye. To expose it without rupture 
requires rather careful handling, as, in the fresh condition, the 
organ is extremely delicate, and it is bound to the skin anteriorly 
by connective tissue. It is generally of a roughly trihedral out- 
line, occupying a space bounded dorsally by the backward pro- 
longation of the interorbit,al ridge of the skull, anteriorly by the 
eye, and postero-ventrally by the anterior face of the superficial jaw- 
muscles of the same side. To expose it fully it is necessary to 
remove a part of these muscles. The organ will then present 
much the appearance shown in figure 5 (Plate XXX.), according to 
the state of expansion. Various branches of the V-cranial nerve, 
which, for the sake of clearness, are omitted from the figure, will 
be seen in its neighbourhood, mostly passing internal to it. The 
distribution of these branches varies somewhat in the different 
species, but usually two small branches pass to the external face of 
the organ, which receives its nervous supply from one of them. I n  
the Sole the course of the nerves not infrequently affects the 
shape of the sac, which may assume LI bilobate or even a trilobate 
appearance therefrom. 

The sac is almost translucent in very fresh examples, save for 
certain milky-white streaks observable about the periphery. It is 
smooth externally, and firmly bound on its inner face to the wall of 
the orbital cavity. If the internal structure is exposed, by a partial 
removal of the outer wall, as shown in Plate XXX. figure 6, it will 
be seen that a number of white muscular bands are attached to the 
inner surface of the walls, which are otherwise extremely thin and 
delicate, while other bands traverse the lumen,either independently, 
or so associated together as to form more or less definite septa. 
The bands on the walls, while they interlace with each other in 
all directions, show nevertheless some attempt at a radiate dis- 
position around an orifice which communicates with the orbital 
cavity itself. There may be more than one such orifice; in fact, 
in the specimen figured there are two of considerable size (o., o.), 
while several smaller ones are hidden by the septum (s.). Even 
in cases where only one distinct orifice occurs, which is perhaps the 
commonest condition in the Plaice and Common Sole, I am not 
certain that minute openings do not also occur in its neighbour- 
hood. The larger opening, or openings, always show a distinctly 
thickened rim. The specimen figured appeared to be completely 
subdivided by the septum, but this is not of constant occurrence 
in the species. Indeed, in speaking of the dextral forms which 
I have studied, it is only possible to say of the internal structure 
of the accessory organ of their lower orbit that it is more or less 
subdivided by muscular septa, and communicates with the orbital 
cavity by one or more openings, placed close together, of which 
one is always distinctly larger than the rest. It is advisable, in 
studying this structure, to partially harden it by an injection of 
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alcohol previous to dissection, owing to its great contractility in 
the perfectly fresh condition. 

In fresh examples the organ will be found to contain a colour- 
less fluid, which becomes a milky-white coagulum when the fish 
is rather stale. The same fluid exists also in the orbital cavity, 
and it can readily be passed from one to  the other by pressure. 
The organ, owing to its internal structure, will be found to be 
extremely elastic, and this elasticity is retained to some extent 
for a considerable time after death. Tn figure 5 the organ is 
shown in a moderate state of expanaion, slight pressure being 
applied to the eye a t  the time of drawing. Inflated with air the 
organ becomes singularly lung-like, the resemblance being even 
more marked in the case of its fellow of the blind side. 

The organ is rather more developed in Pleuronectes than in Solen, 
otherwise there is no important difference between the two genera. 
I n  the Brill the organ of the lower eye is much smaller than in 
Pleuronectes and Solea. The membranous wall of the orbital 
cavity, otherwise undifferentiated, expands in a conical process 
behind the eye, and the apex of this process is furnished with 
internal muscular bands similar to those met with in the definite 
sac-like organ of Pleuronectes. There does not seem to be a definite 
narrow opening between the muscular apex and the rest of the 
conical process of the Brill, and the whole apparatus is not very 
conspicuous unless pressure is applied to the orbital cavity. 

The lower orbital cavity of the Halibut is destitute of a definite 
sac-like process, but a portion of its membranous ~ ~ l l  is differ- 
entiated. On removing the skin behind the eye, more or less 
fibrous and a great deal of adipose matter is found to overlie the 
orbital cavity. Removing this, the membranous wall, otherwise 
translucent, is seen to exhibit a trihedral opaque whitish patch in 
the position occupied in Pleuroneetes by the sac, or a little posterior 
thereto. It is seen that the orbital membrane is thickened by 
the development of D number of minute lobules or sacculi. Their 
saccular nature is easily proved by inflating the orbital cavity, 
which causes them to stand out distinctly. They collapse again 
as soon as the pressure is reduced, and cannot be expanded by 
merely depressing the orbit. Examination of the internal surface 
of this part of the membranous wall show8 a complex arrangement 
of white muscular bands, forming a network pierced by numerous 
smaller and larger orifices, one, in a specimen examined, being 
considerably larger than the rest. The structure is thus eesentidly 
the same as that of the organ in PZeuronectes, the only difference 
being in the number of orifices by which the organ communicates 
with the general lumen of the orbital cavity. A sinall branch of 
the V-cranial distinctly terminates on the outer face of the differ- 
entiated area. 

The organ of the upper orbit, that belonging morphologically 
to the blind side of the body, is saccular in all Pleuronectids which 
I have examined, and is invariably larger than that belonging to 
the ocular side. It is always situate on the blind side, communi- 
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eating with the cavity of the orbit to which it belongs through a 
foramen in the skull. I n  all but RhomTms, the organ lies partly 
in front of the superficial jaw-muscles, immediately under the 
skin, and partly between those muscles mid the skull. I n  fignre 8 
the organ of the Halibnt is displayed by the removal of t.he anterior 
part of the muscles, and by clearing away such part of a great 
pad of adipose matter as interfered with the view. It is seen that 
the organ is divisible iut,o an anterior and a posterior limb, the 
division being due to the effort of the organ to accommodate itself 
to the available room-vix., in front of and internal to the muscles 
named. An arrow shows the passage of the anterior limb to 
a funicular region leading to the foramen through which access 
is gained to the general orbital cavity. The foramen in question 
is that between the parasphenoid and the bony bridge formed 
by the union of the ectethmoid and sphenotic of the blind side ; it 
also gives exit to a palatonasal branch of the V-cranial. 

The organ of the blind side in its internal structure is similar 
to that of the ocular side in such forms as Pleuronectcs and Solen. 
It is somewhat noticeable that it is rather larger in the Halibut 
than in any of the species which possess a definite sac-like organ 
of the ocular side, but the description given for the Halibut is 
sufficiently applicable to all the forms enumerated except the 
Brill. In  this species t,he difference is brought about by the more 
forward extension of the jaw-muscles, which completely overlie 
the organ. I n  consequence it is flattened: it is semicircular in 
outline, the arc being ventral, and coinmunicates with tthe orbital 
cavity by a short narrow neck arising from the centre of its dorsal 
surface. It is smaller than that of any other species mentioned, 
but agrees with them in internal structure, and is considerably 
larger than its fellow of the opposite side. 

Figure 7 of Plat'e XXS. shows a dissection which exposes the 
upper, or left, orbital cavity in the Plaice, R dextral flat-fish, by the 
removal of a great part of the right and left frontals, including the 
whole of the bony interorbital septum, and of the right and part of 
the left'ectethmoid. It is seen that. Uie orbital cavities are now sepa- 
rated only by the fibrous band which forms the internal (morpho- 
logically ventral) continuation of the interorbital septum. The 
recti muscles and the optic nerve have been cut through, and the 
membranous wall of the cavit,y has been slit along the margins of the 
eye to allow of the latter being turned forwards. The orbital cavity 
is thus fully exposed : it is seen to be roughly ovoidal in shape, with 
a conspicuous funnel-like depression on the left side near the 
posterior end. The membranous wall, which lines the whole of 
the cavity, is continued into this funnel, which is the opening 
into the accessory organ which we have already studied from 
the otJlier side. A seeker can readily be passed through the 
opening, and the organ can easily be injected with fluid through 
the medium of the orbital cavity. It is worthy of notice thftt 
the upper orbit,al cavity is bounded on most sides by structures 
which yield little or not a t  all to pressure. I n  front and behind 
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are the solid walls of the skull ; below is the interorbital septum : 
above, the firm dorsal muscles and anterior interneural spines. 
On the left or inuer side are the coalesced limbs of the left 
ectethmoid and sphenotic, separated from the parasphenoid by 
the foramen already mentioned. Thus expansion is only possible 
on the right or outer side, occupied by the eye, and on such part 
of the left or inner side as is pierced by the foramen. 

The organ is rather richly supplied with blood by a branch coming 
from the vessel corresponding to the external carotid artery of 
higher animals. This branch passes to the inner face of the 
organ, whether left or right, and breaks up into numerous smaller 
vessels on that surface. 

I have already mentioned the large pad of adipose tissue 
which underlies and more or less surrounds the left organ in the 
Halibut. It consists optically of a mass of connective tissue very 
closely beset with minute oleaginous globules. The whole is 
more or less elastic, and must add considerably to the contractility 
of the organ it surrounds. To a less extent adipose matter is 
found in the neighbourhood of. the organ of the blind side in most 
species which I have examined. 

I have studied the internal structure of the organ in various 
species in the ordinary way, by means of microscopic sections, 
but can find no trace of any glandular structure. The walls of 
the organ and the interlacing muscular bands are merely lined 
with ordiuary flat epithelium cells. The liquid noticed as occurring 
both in the organ and in the general orbital cavity is coagulated, 
by the action of reagents, into a finely granular plasma, taking 
on a faint pink stain in borax-carmine. It is indistinguishable 
optically from the substance met with in similar preparations of 
some of the brain-cavities of young fish. 

Professor Howes has drawn my attention to the fact that  a 
similar fluid is met with in mesenteric and synovial cavities, and, 
in the absence of any definite secretory apparatus, is assumed 
to be deposited there by the blood-vessels through the medium 
of the ordinary epithelium cells. It seems permissible to draw 
the same inference in the case of the organ now under discussion, 
and to consider that the richness of the blood-supply is associated 
with the production of the fluid. Similar fluid is present in the 
orbital cavities of fish in which the recessus is not developed, but 
of course in a less quantity. 

l& n c t i o 11.. 

We have seen that the cavity of the orbit and of the recessus 
orbitatis is filled during life with a fluid which has, without doubt, 
the function of supporting the orbit, since the sinking of the eyes 
which is always, unless averted by artificial means, to be observed 
in stale fish, seems to be chiefly due to the coagulation and con- 
sequent shrinkage of the fluid contents of the orbital cavities. 

It will be familiar to most observers that, whereas in a ‘ I  round 
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fish” like the Cod the movements of the eye are such as can 
easily be attributed to the action of the eye-muscles, in flat fish, 
and especially in the genus Pleawonectes, when the fish is at  rest 
or on the look-out for food, the eyes are considerably elevated 
above the rest of the head. If the fish is frightened by placing 
some object near the eyes, the latter are suddenly withdrawn 
into their sockets, but quickly rise again as soon as the cause of 
terror is removed. By close observation i t  may be seen that the 
retraction of the eyes is accompanied by a simultaneous swelling 
immediately behind the lower eye, i. e. in the region occupied by 
the recessus orbitulis of that eye. The swelling disapppears with 
the subsequent elevation of the eye. If a fresh fish is taken, and 
the skin removed as in Plate XXX. fig. 5, it will be seen that pres-’ 
sure on the lower eye has the effect of filling the recessus, but that 
as soon as the pressure is relaxed tbe organ empties itself back into 
the orbital cavity and the eye rises again. The same connection 
between the elevation of the eye and the elasticity of the recessus 
can be demonstrated in the case of the upper orbit, by pressure of 
the upper eye in either a living or a moderately fresh specimen, 
and no doubt the voluntary retraction of the upper eye when the 
fish is frightened is accompanied by a swelling of the region of 
the recessus on the blind side. I have not seen this, having no 
vessel suitable for making the experiment. 

Now the eye is an organ of considerable weight, and is furnished 
with no protractor muscle, and it is impossible that such consider- 
able protraction as one actually observes in the eyes of flat fishes 
can be effected bp the mere relaxation of the oblique and recti 
m use1 es . 

Further, if the recessus of the upper orbit becomes in any way 
ruptured, the fish is no louger capable of elevating the upper eye, 
though its fellow continues to be raised and lowered as before. 

We have seen that the structure of the recessus is such as to  
impart the greatest possible amount of elasticity to that organ, 
and I think that beyond doubt its function is simply to protract 
the eye and to regulate its vertical movements. It acts, as i t  
were, after the fashion of a ‘‘ push-ball.” Assuming the protracted 
condition of the eye to be the normal state, it is obvious that it 
could not be retracted, even partly, into the orbital cavity without 
displacing a corresponcling amount of the fluid contents of the 
latter. I n  the absence of a special diverticulum this would involve 
a stretching of the undifferentiated membranous wall ; and though 
this structure is to a certain extent elastic, it is obvious that the 
stretching could not take place unless the cavity were entirely or 

‘ mainly surrounded by non-resistant bodies. This, however, as we 
haie seen when examining the topographical anatomy of the 
recessus, is not the case. 

It therefore follows that to admit of the retraction of the eye a 
special diverticulum must exist for the reception of the orbital fluid, 
and this we find in the recessug. 

The eye being retracted, we have seen that there is no apparatus 
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more potent than the relaxation of the recti and oblique muscles 
to re-effect its protraction, and here again the elastic nature of the 
recessus completely supplies the want. 

The actiou t,herefore, except in so far as it is, or may be, con- 
cerned in the clepositiori of the orbital fluid, is purely mechanical, 
and appears to be almost, if not quite, involuntary. I qualify the 
statement thus because it appears to me that flat-fish have their 
eyes very slightly more elevated when expectant of food than at 
other times. A fish of the genus Pleuronectes usnally shows that 
it anticipates food by bending its body into a crescent shape, the 
head and tail off the ground, ready for an instant dart; but the 
greater degree of elevation of the eyes under such circumstances 
may in reality only signify that B slight contraction of t.he orbital 
muscles is characteristic of the resting condition. 

An involuntary organ might be expected to show some connection 
with the sympat,het'ic system, but such a connection I have not 
found, though I am far from stating that it does not occur. The od;v 
nervous supply witah which I am acquainted is that derived from 
the  V-cranial, but whether from sensory or motor roots, or 
from both, is a point which I have not yet investigated. We 
have seen that the organ is most developed in Pleuronectes, 
moderately so in Solea, and least developed in Rhombus ; and I can 
say from observation that the power of elevating the eyes is pre- 
cisely in the same proportion in those three genera. I have had 
no opportunity of studying the habits of Hippoylossoides, as the 
Long Rough Dab is very difficnlt to obtain in a heakhy condition. 
The habits of the Halibut are also unknown to me in this respect ; 
but the fact that it shows the maximum development of the left 
or upper accessory organ and the minimum development of the 
right or lower organ, amongst the series of forms which I have 
studied, is very probably due to the greater difference in the 
level of its eyes, or a€ its orbital cavities, h n  in other flat-fishes. 
The ocular surface of the head is very couvex, while the left eye 
never gets far beyond the ridge, and is consequently at  a much 
lower plane than the right eye. To bring the two eyes t o  the 
same level, if that condition is actually at'tained by the living fish, 
must certainly need a greater inequality in the elevating apparatus 
than prevnils in any other flat-fish known to me. 

The fact that  the recessus of the eye belonging morphologically 
to the blind side is the larger of the two in all the species studied 
is susceptible of a very simple explanation. The eye of the ocular 
side, the lower eye, has its orbital cavity bounded on the outer 
side in great part by loose &in and connective tissue, thus allowing 
whatever elasticity may be possessed by the undifferentiated mem- 
branous wall in this regicn to come into full  play when the e y e  
muscles are contracted. The elasticity of the skin, combining 
with the pressure of the external element over a surface greater 
than that of the eye itself, must certainly afford some assistance in 
elevating the eye as soon as the muscles are relaxed. 

In the case of the upper orbit, however, no such aid is forth- 
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coming. We have seen, when examining fig. 3, that the orbital 
cavity is bounded by walls which are practically rigid. It would 
in fact be impossible for the eye to be retracted at  all if the cavity 
had no such secondary chamber as is furnished by the recessus, 
and it is therefore by no means surprising that this structure is 
always most developed in the orbit in question. 

The position of the recessus of the upper eye on the side of the 
head to which this eye morphologically belongs seems to indicate 
that the organ is developed before the union of the ectethmoid and 
sphenotic of the blind side, a union which does not take place 
until after the eye has crossed the ridge 

co?~cl~usions. 

The function of the recessus orhitalis seems sufficiently clear, 
but its homologies must remain in doubt for the present. It is 
almost certainly homologous with the pouch-like diverticulum of 
the membranous wall of the orbit discovered by Dr. Giinther in 
Chorisochismus dentem. I have examined the examples of this fish 
which are contained in the National collection and have made 
a dissection of one. The organ exhibits no features not noted by 
Dr. Giiut,her, except that it is rather flattened in  the case of my 
specimen.- It occupies a position immediately below the eye in a 
rather large subdermal cavity, which is plainly visible through the 
skin in all examples. The orifice by which it communicates with 
the orbital cavity is of moderate width, perhaps wider than in the 
cnse of any flat-fish which I have studied. Internally I could see 
no distinct muscular bands j but t'he walls of the sac are rather 
stout, and appear to be muscular. As the specimen has been for 
many years in alcohol, which had no means of reaching the sac 
exctlpt through the timues, it is quite possible that the internal 
parts may be to some extent altered by decomposition, and that 
muscular bands similar to t,hose of the yecesstts in flat-fish may 
havo originauy been present. Slight pressure of the eye caused 
the discharge into the sac of a considerable amount of opaque 
yellowish matter, evidentfy decomposed tissue of some sort. 

It is evident, by comparison of t,he specimens, that the eye is 
capable of some vertical movement, and i t  appears most likely that 
the sac is functional in the same way a.s the rpcessus. 

The difference in position is merely such as might be brought 
about by the rotation of the eyes in Pleuronectids. This is plainly 
indicated in  the posterior &isplacement which takes place in the 
choroidal notch of the lower eye in a metamorphosing flat-fish 
larva, and the recessus in the adult appears merely to  have retained 

1 Since this was written my attention has been drawn by Professor Howes 
to some observations of Dr. Oeorg Pfeffer (Verh. Deutsch. zool. Gesell. 1894, 
p. 83), in which the formation of' a bony orbital wall on the blind side of the 
u per eye is recorded as a regular feature in the development of the skull 
a l e r  that eye has completed its transit. 
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what was presumably its original relationship t o  the morpho- 
logically ventral side of the eye. 

Dr. Giinther considered that the structure he described might 
represent a S ~ C C U S  lncr~pal i s ,  but I do not see there is any reason 
to regard the recessus of flat-fishes in that light. The scmios is 
n superficial structure developed altogether outside the eye, never 
acquiring any but a topographical (and pliysiological) relatioilship 
therewith. It is'always in intimate relationship with the lacrywnl 
mi t e  j biit no flat-fish with \+-l-hich I am acquainted possesses aiiy- 
thing that can be homologized with this scute, while such other 
fishes as I have examined, which do exhibit structures to which 
that name has been applied, show no trace of an accessory visual 
organ. 

The lacrymal gland suggested itself to  me at one time as a pos- 
sible hoinologue ; but beyond a cert,nin similarity of position, of 
innervation, and of blood-supply, there is lif-tle e~ideiice in favour 
of this hypothesis either. The, lacryinn1 gland arises in RlInmmalia 
as a solid ont>growth of the conjuactivd rpithcliu~n iiito the under- 
lying connective tissue, subsequently becoining holloired out to 
form the cavities of the gland and ducts l ,  m d  i i ( v t ~  oiiters into 
any relat'ions u-ith the inner orbital cavity. Of the dcvelopinent 
of the wcessus  I have no knowledge j I)ut if it is ever connected 
with the conjunct.iva1 region, the poskion of the organ of the upper 
orbit shom t,hat this connection must; be lost a t  a very earlg period 
prior to the migrat,ion of the eye. If a gland at all, it  is destitute 
of glanclnlar epithelium, or, a t  all events, I have failed to find 
nnv. 

It is, of course, equ:dy possible that; a gland might, in process 
of evolution take on new lunctions and lose its glaudnlnr natwc, 
or that a non-glandular ancestral structure might becoinc spccialized 
for :I glmdular f~nct~ioii  ; but-, in Irhe nbseiice of any iniormation 
ns to  the origiu of the lacrgmd glaud of higher aninials, speculation 
011 this point is more or less idle. 

From what we have seeu of the aunt~oniy of the wcossus in it,s 
fully developcd condition, it appciars to me most reasonable to 
regard it merely as a part of the ordinary membranous wall of the 
orbital cavity, specialized to perform cert'ain definite functions in 
connect,ion with the elevation of the orbit, and not homologous 
with any organ lmown to exist in the eye-appnratus of highrr 
animals, and I have been guiclcd bp this opinion in my choice of a 
name. It may probably occur rather wiclely in Telosteans which 
have the habit of buryiug themselves in the sand. Of such foriiis 
I have only examined Ti.ac7,irn~s Jrnco and T. v$?em, in both cases 
with neptive results. 

In couclusion, my t,hanlrs me due to my friend and teacher, 
Professor Howes, for many v a h b l e  suggestions. 

I aiii indebted 
to my friend Mr. M. F. W o o d w a r d  for this a n d  other refcrences bearing on 
the same subject. 

Cf. Kdliker, Entwiok. des Menech., Leipzig, 1570, 11. G09. 
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111. ON AN ADULT SPECIMEN OF TIIE CONMON SOLE (Solen vulgaris, 
Quensel) WITH SYMMETRICAL EYES, WITH A DISCVSSION OF 
ITS BNARLNG ON AMBICOLORATION. 

The specimen forming t'he subject of this note was obtained in 
the Grinisby Fish-market in the autumn of 1892. It was c,aught 
in the 3ort.h Sea, but on which particular fishing-ground I could 
not find out, nor is the mat'ter of great importance. 

It measures 15i  inches in total length, the head is 2i  inche,s 
long, and t'he greatest height of tJhe body is 58 inches. The total 
length without the caudal fin is 138 inches. The specimen may 
therefore be said to  have the normal proportions of a Sole of that 
length. It is a female, a,nd it is apparent, from the condition of 
t,he germinal epithelium and from the presence of a few ripe but 
decomposing ova in the ovary duct, that it had spawned in the 
preceding spring or summer. 

Of the right or upper surface it may be sufficient to say that the 
only point in which it differs from a normal example is in the 
absence of the upper or left eye. In the normal adult of this 
spec.ies, as is well Imown, the upper eye is about an eye-lengt,h 
above and about half a length in front of the lower or right eye, 
occupyiug the front portion of an ovoidal depression, quite visible 
in living fish and even more conspicnous in spirit preparations. 

In the example before us, the depression is present, but the eye 
is wanting. The only other point, one which would not in itself 
attract particular notice in an otherwise normal example, is that 
t'he final curve of the dorsal cephalic branc,h of the lateral line is 
rat.her less abrupt than usual. The scales being omitted in fig. A, 
this structure is shown as n bold line, which, of course, it is not 
in the actual condition. It will be understood that scales are 
present wherever they are found in normal examples, extendiirg 
also over the site normally occupied by bhe upper eye. The dorsal 
fin extends forward to  the normal extent, and the number of its 
rays, 87, is within tho linown limits of variation in normal 
examples of the species. The pigment of the upper side is per- 
fectly normal. 

Turning to  the left or uncler surface, we find the divergencC-; 
from the normal type again practi.cally limited to the eye. Amongst 
minor points, the posterior opening of the nostril of this side is 
very slightly in rear of its usual position, and n downward cu rw 
of the  lateral line, which, starting a t  the same point as the dorsal 
cephalic branch, passes, in some normal Soles now before me, in au 
almost semicircular sweep to  the posterior region of the mouth, 
cannot be detected in the abnormal example. But as this struc- 
ture, and also the dorsal branch, is altogether omitted in Gunning- 
ham's figure of the blind side ', it may be presumed that it is not 
always not,iceable even in normal specimens. A slight extension 
of pigmented and scaled skin on to t,he under surface of the head 
(fig. B) below the month is due, as I suppose, simply to the action 

' A Treatise on the Common SoIe,' Plymouth, 1890, pl. v. 
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A 

0 

A. Adult Sole with symmetrical eyes. Anterior region from right side : scales 

B. The mme from left side : scales slid sensory filameiits omitted. 
and pigment omitted. x 4. 

x 4. 
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o€ the preserving fluid. The scales and sensory filaments of the 
under surface are perfectly normal, subject to  the trifling excep- 
tion jvst uoted, and have therefore been omitted froin fig. B. It 
may be remarked that i.1 Xorth-Sea Soles filameuts exteud on to 
the bases of the first fow dorsal fiu rays, but otherwise have the 
same distribution as is depicted in Cuuningham’s figure. 

The left eye is situated nearly opposite to  the right eye, but is 
slightlg dorsal to  it, and about half a length further back. Relative 
to  the iiiouth the two eyes occupy nearly the same position, tho 
clifforence being accouuted for by the greater length and dorsal 
displacement of the gslpc on the left side. Hut, whereas ou the 
right side the whole of the iris is exposed, mid the whole eye is 
somewhat elevated and within certain liiiiits freely inovable (either 
by the muscles or by the peculiar mechauisin dealt with in the pre- 
vious section of this paper), ou the left s;de the qye is to a great 
esteiit embedded in the slriii (see fig. B). Only about halE the iris is 
visiblt., a id  even some part of the lens is obclucled, a i d  the sensory 
fil:imciits, which estead right up to the cornea on the ventral side, 
mmt, when erect, have considerably iuterfered wit’h the animal’s 
vision. The whole ege is aiitero-ventrally rotated from what we 
may suppose to  have been its original iiearlg lateral aspect, and 
I should think the fish coaltl see but little except iu the directions 
iudicated, while t>he promiucxnce of the lips must have been a 
further impeilimeut to  its Bight. No movenient could have been 
possible except such as involved a general movement of the skin 
in this region ; but, as t,he sliin is always loose here to allow of the 
expansion of the accessory visual sac, one may suppose that the 
eye may have becu shifted to  whatever exteut the length of the 
eye-muscles permitted. The appearance it presents is that of 
being gmdually overgrown by the skin, or of being withdrawn by 
SOEIU iiiteriial agency within t,he tissues of the head. 

Thc wholc of, the left r;urfnc_e of the fish is absolutely devoid of 
pigment, with the exception of a slight extension of colour below 
tbe mouth, which 1. have already attributed to post-mortem 
changes, and of certain patches of colour on the caoclal fin and a 
sinall Clark spot near the posterior end of the body. Such insrlrings 
02 the extreme posterior region of the under surface are, however, 
as often present as absent in normal Soles. 

The left eye is as brlglit as its fellow of the opposite side and 
of the same colour, and, staring out of a dead white surface, 
presented rather a bizarre effect in the fresh condition. 

The whiteness of the underside is perhaps one of the chief 
peculiaritiev of the specimen. The Cyclopean conclition, cornpara- 
t i d y  conirnou in t.he Flounder (P1.Jlesus) and, according to my 
own experience, commonest of all in the Turbot (37~. mnzi?nzcs), 
is always accompanied by a inore or less complete pigmentation of 
the bliiid side. In fact, as has been pointed out by Cunninghain 
and MacMunu ’, complete ambicoloratioa has been observed only 

“ On the Ooloration nf the Skins of Fishes, especially of Pleuronectida,” 
Phil. Trails. 1894. p. X06. 
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in specimens exhibitiitg the Cyclopean malformation : behind a 
line drawn through the preoperciilar keel the blind side may be 
almost entirely coloured in Turbot which are otherwise perfectly 
normal '. Now the Cyclopean condition may be described a$ the 
failure of the anterior part of the  dorsal fin, and ol the interneural 
bones and muscles belonging to it, to become united to the top of 
the head, accompanied with a partial, if sometimes very slight, 
arrest of the normal transit of the upper eye. No one has had an 
opportunity of watching the development of a Flat-fish so deformed, 
but the variability in the different phases of metamorphosis which 
one notices in looking over a collection of partly symmetrical 
larva suggests a more or less plaiisible explanation of the mere 
mechanical process. Each part appears, as it were, to change 
independently, so that, assuming a slight want of harmony in the 
movement of the upper eye and the forward extension of the 
dorsal (whether by retardation of the Erst or acceleration of the 
last), it is conceivable that a condition might arise in which the 
eye would obstruct the progress of the dorsal, and so compel its 
anterior extremity to project instead of proceeding as usual along 
the top of the head. Since the dorsal wall of the upper orbit is 
formed in normal specimens (of the Turbot) by the base of the 
dorsal, the failure of the latter to advance in the normal niaiiner 
would leave the eye devoid of its usual support, so that it would 
rest, as it actually does in Cyclopenn specimens, against the ridge 
of the sliull, and so be more dorsally and less laterally directed 
than in  noymal examples. 

The authors referred t o  arrive a t  no conclusion as to uhy  
Cyclopean examples should be ambicolorate, but (p. 808) reject 
Giard's theory that young fish so affected remain pelagic for a 
longer time than usual, and so expose the blind side longer to the 
light, whereby it retains its pigmentation instead of becoming 
colourless. I n  this I am inclined t o  agree with them, but since 
we know from Mr. Cunningham's own observations that metamor- 
phosing Flat-fish, if pelagic, swim in such a position as to keep 
both eyes in one horizontal plane 2, it would seem to follow that 
in young Cyclopean examples, the period of pelagic life being the 
same, the change in posilion is never carried to quite the same 
extent as in the case of normal larva. Hence the side normally 
colourless in the adult would be a little more eiposed to the light, 
without any elongation of the pelagic period. It can hardly be 
contended, however, that a difference so comparatively trifling is 
suEcient to account for so marked a discrepancy in the coloration 
of all Cyclopean and most normal Turbot. 

Another abnormality, exemplified by a Turbot and a Brill in my 
possession, is referred to by Messrs. Cunningham and McMunn 
(p. SOi-), from a description of the Brill, at  that time living in the 
Cleethorpes aquarium, communicated by myself. In these speci- 
mens the eyes &re normal, but a short portion of the anterior end 

a Ntmt. Boience, TO?, i .  March 1892. 
800 postscript, . 446. 
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of the dorsal is free. Besides the specimens in question, I have 
seen similarly malformed Turbot on several occasions in the 
Grimsby market, and have no doubt but that the malformation is 
common enough. As the authors remark, this condition differs 
from the Cyclopean only in degree, and I would suggest that the 
explanation offered above BS to the process of development of the 
Cyclopean malformation is equally applicable to that now under 
consideration, allowing, of course, for a less degree of want of 
harmony in the metamorphosis. But, again, quoting Messrs. 
Cunninghnm and MacMuun, “it is a very great difference of 
degree, and does not contradict the conclusions . . . . formulated 
as to the correlation of the typical malformation with ambi- 
coloration.” That is true enough, but since the partial malfor- 
mation is not necessarily accompanied by ambicoloration, it would 
seem possible to restrict the correlation to the abnormality of 
the eyes., 

The Brill, as described by the authors, is colourless on the blind 
side, except for a small patch of pigment just behind the notch of 
the dorsal, and continiious, through the notch, with the pigment of 
the ocular side. The inner face of the notch is rounded, there 
being no abrupt line of demarcation between the ocular and blind 
sides ; and I am inclined $0 regsrd the intrusion of colour as due 
simply to a migration of chromatophores. Pigment commonly 
extends on to the blind side of the ventral part of the head in 
A. microcephnks, the ventral edge being in this form rounded 
instead of somewhat abrupt. I have also a young Plaice (PZ. plo- 
tessa) which has in some manuer been cut through down to the 
backbone. The wound has healed without the anterior and 
posterior regions re-uniting, and a certain amount of pigment 
extends through to the blind side. I think it may therefore be 
assumed that the Brill is practically normal in the coloration of 
the blind side. 

The Turbot has a good deal.of pigment on the posterior region 
of the blind side, but others, with a similar hook of the dorsal, I 
have noticed to be entirely colourless on the blind side, and pigment, 
as noticed by the authors referred to  and others, occurs SO commonly, 
and sometimes to so considerable an extent, on the blind side of 
otherwise perfectly normal Turbot that there is no reason to 
suppose that the malformation of the dorsal in this particular 
specimen has any necessary connection with its partial ambi- 
coloration. 

The authors mention the frequent occurrence of Turbot and 
Brill with a row  of spots along the interneural and interhaemal 
regions of the blind side, and certainly, in the North Sea, Brill so 
marked are extremely plentiful. I have not observed it so com- 
monly in Turbot, the reason being, as I supposed, that such spots 
&re usually marked by a more or less diffuse arrangement of the 
pigment in ambicolorate Turbot. I do not find any suggestion 
that these markings of the blind side of the Brill are precisdy 
those which are the most conspicuons in the metamorphosing and 
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pelagic stage, yet such, in fact, is the case. I n  almost all flat- 
fish there is a tendency, even before the yolk is absorbed, towards 
an arrangement of the pigment into several series of patches, 
transverse to the long axis of the body. Each series consists 
mainly of a group of chromatophores on the dorso-lateral aud 
ventro-lateral regions of the trunk, and is completed by corre- 
sponding groups on the dorsal and ventral parts of the margiuel fin '. 
The pigment is, of course, equally developed on either side, and, as 
the body of the larva increases in depth and the basal ridges of the 
median fins appear, the chief colour-patches extend on to these, 
and ultimately come to be confined almost entirely to these areas. 
Between the primary patches of each ridge, secondary markings 
commonly make their appearance and shortly become little inferior 
to the original. The process is illustrated, incidentally, in the 
drawings of almost every author who has studied the development 
of flat-fish. The Brill, so far as I am acquainted with its 
ontogeny, exhibits these spots a8 conspicuously as any metamor- 
phosing larva, and more so than the Turbot, in which the early 
development of a diffuse body-pigment tends to mask them some- 
what. Nevertheless they are easily visible in the later pelag-ic 
stages of that form, and can be made out, even on the blind side, in 
a specimen the eye of which has arrived at  the ridge of the head, 
and in which, of course, the pigment of the blind side is consider- 
ably less abundant than that of the coloured side. On the ocular 
side of a Brill at a similar stage of cephalic metamorphosis they 
are shown clearly enough by Cunningham in liis ' Treatise on the 
Common Sole' (pl. xv. fig. 5). 

I n  later life in both the species mentioned, as also in most other 
flat-fishes, the dark spots cease to be conspicuous, the lighter 
intervening areas being the only markings which attract attention 
in half-grown and adult fishes (on this part of the body). I n  the 
Topknots, however, the markings remain visible t;hroughout life 
in Rh. punctatzcs and Phr. uninaacubtus, while in full-grown 
Rh. norvegicus they are as conspicuous as in the younger stages of 
any Pleuronectid. 

The Brill of which we have been speaking less commonly exhibit 
another marking on the blind side, in addition to the rows of spots 
on the interspinousridges. This is situated on the lateral line rather 
behind the middle of the body. A mark is very usually present in 
this position in metamorphosing flat-fieh of other species, and in 
the Brill it persists as a rather large roundish black spot on the 
ocular side in half-grown and perhaps also in full-grown fishes, 
though I have not myself observed it in the latter. It corresponds in 
position to the ocellus of Ph. zclzimnculatus, to the posterior spot of 
Rh. punctatus, and to a similar marking in Rh. norvegicw. 

Suoh an arrangement of the larval pigment is by no means c o h e d  to the 
Pleuronectidae, and any deductions that may be drawn 88 to the ancestral 
significance of such pigmentation may probably be capable of a wider interpre- 
tation than that whioh, for the purposes of the present paper, I have thought 
newsaary to suggest for them. 

PBOO. ZOO&. SOC.-1894, N O .  XXIX. 2B 
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We have therefore, in the ambicolorate but otherwise normal 
Brill, a reproduction on the blind side of those markings which are 
mwt conspicuous in the young of the same and of most other 
species of Pleuronectids, and which are characteristic, of course 
on the ocular side, of the smallest species of the genus Rhombus 
and its immediate allies. I wish to draw especial attention to 
these facts, as I consider that they have a distinct bearing ou t.he 
interpretation of the phenomenon of ambicoloration. 

Mr. Cunningham, in the Royal 8ociety memoir so frequently 
referred to, establishes the fact that pigment cau be produced by the 
action of light on the colourless under surface of an already meta- 
morphosed flat-fish, noting, at  the same time, the great variation 
which exists in  the susceptibility of individuals to this treatment. 
The authors reject, however, the hypothesis that the arnbicolorate 
condition so commonly met with can also be explained as due to 
the action of light, since there is (( not the slightest evidence at 
present that these abnormal specimens have been exposed to 
abnormal conditions, or have had abuormal habits of life,” and, for 
my own part, I most certainly agree with them in the main. There 
is, however, one colour abnormality, so common as perhaps hardly 
to merit such a designation, which I think is probably due to the 
action of light. This is the presence of more or less pigment on 
the blind side of the median fins. It may be present merely in 
the form of irregular dull streaks or splashes, as in the caudal fin 
of the Sole, which forms the subject of this paper, or it map be 
developed to such an extent that practically the whole of the 
marginal h s  are coloured. This last condition is exemplified by a 
Dab (PI. linaanclcc) in my possession, but the pigment of the blind 
is as brilliaut as that of the ocular side, and there are a few bright 
spots on the blind side of the body as well. I find no difficulty in 
attributing such a dull and partiaI pigmentation as is preseut on 
the caudal fin of the Sole to the action of light through the trans- 
parent tissues of the fin, but the brilliant coloration of the Dab’s 
fins, associated, as it is, with a partial, if very slight, development 
of colour on the non-transparent body, seems to require some 
further explanation. 

Messrs. Cunningham and MacMunn find a difficulty in accepting 
reversion or atavism as an explanation of the ambicolorate 
condition, in that the hypothetical vertically swimming ancestor 
of the Flat-fish must have 4 c  had an unpigmented white or silvery 
ventral surface, as other symmetrical fishes have,” whereas com- 
pletely ambicolorate hat-fish are uniformly pigmented all over. 
The difficulty certainly arises if we assume that the ancestor really 
was paler on the ventral region than elsewhere; but is it not 
equally reasonable to assume a stage of evolution in which the 
fish resembled such forms as Platax or Dascyllus, to take instances 
from families widely separated from each other by systematists ? 
Both forms have high compressed bodies, and in 8ome species, at 
any rate, in both genera the ventral region is as deeply pigmented 
as the dorsal. Eien in the John Dory (Zeusfaber), in which the 
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ventral abdominal region is flattened, it is neverthdess rather 
darkly pigmented, and to me it certainly seems more probable that 
the Pleuronectida of the present day began to take on t,heir 
asymmetrical characters 8s compressed and uniformly coloured 
forms than in the condition of ordinary ronnd fish. 

A feature which appears to me to be of the highest importance 
is the fact that ambicolorate fish appear to be always what one 
may term “ ambiciliate ” also. That is to say, whenever pigment 
i s  found on the blind side of a fish, the scales in that re,‘ ~1011 are as 
rough its those of the other side (in such forms as exhibit 
asymmetry in this respect), or, at all events, are rougher than on 
the blind side of normal examples of the same species. The Turbot., 
for instance, which normally has no spines on the blind side, always 
possesses them if ambicolorate. They are usually confined to the 
pigmented region, but may occur also on the white part of the 
skin, but only, according to my own experience, in specimens 
which exhibit some pigmentation or other of the blind side ’. 

I am not aware that it has been contended that the action of 
light can hare any effect on the development of the spines or scaleu, 
and Mr. Cunningham’s experiments yield no information on the 
subject, since in his most perfectly coloured Flounders (023. cit. 
pl. 53) practically no pigment manifested itself in the regions 
corresponding to the site of the only tubercles which British 
examples of PZ.JEe.sus possess. If we admit the inefficacy of light 
in this respect, it becomes evident that we are dealing with a 
phenomenon in  which the pigmentation is not the only element of 
importance. The reversion, in fact, if such it is, extends to the 
derma generally, and not merely to its power of producing the 
various elements of coloration. 

I have shown’ that the Turbot in its early pelagic stages is 
possessed of n very powerful cephalic armature, and that the larvae 
of another sinistral form, perhaps t~he Brill, are equally well armed, 
though in a different manner3. It is possible to regard these 
cephalic spines either as protective structures, in essential relation 
to the pelagic period oE existence, or, perhaps with greater 
probability, as of merelp ancestral significance. In a future 
communication I hope to be able t o  show that the. dermal spines 
or tubercles of our British Turbot are undergoing, or have 
undergone, a reduction in number, so that the condition of the 

I am speaking now of British examples only, since Turbot from the 
Norwegian Fjords not uncommonly possess spines on the colourloss blind side. 
Norwegian Turbot, however, are much more profusely spined on the ocular 
side than their British allies, and the spinulation of the blind side, when present, 
is always much inferior to that of the other. I have never soen an ambicolorate 
example from Norway; but only a few hundred fish have coue under my 
notice, and it is possible that “double” specimens may have been withdrawn 
by the consignors, since such are not supposed to have a high market value, 
except for naturalists. Besides being more spinous, these Turbot appear to be 
also considerably smaller than our own. 

a Journ. M. B. Assoc. 1892, p. 402. 
* Trane. R. Dubl. SOC. 9: 1893, pl. xii. 

29* 
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spines in the smaller Norwegian examples is the more ancient. 
Since symmetry of dermal armature must have been as character- 
istic of the hypothetical Pleuronectid ancestor as symmetry of 
colour, the presence of spines or tubercles on both sides of 
ambicolorate flat-fish seems to me an important evidence of 
reversion; further, the fact that when colour is present on the 
blind side of the Brill (and also of the Turbot, though the feature 
is less conspicuous) it commonly assumes the distribution charac- 
teristic of the young stages of nearly all Pleuronectidu, and of the 
adult stages of the Topknots (the smallest and most strongly 
ciliated, and probably the most primitive of its allies), appears to 
strengthen the case considerably. 

A difficulty undoubtedly arises in the want of any known 
instance in which ambicoloration has been accompanied by a 
development of the muscles of the blind side equivalent to that 
which takes places on the coloured side, or of equal development 
of the pectoral fins. The dermal tubercles, however, even in 
Cyclopean Turbot, are never developed on the blind side to an 
extent corresponding to that of the ocular side, so that at best 
only a partial reversion can be argued for m y  feature which 
manifests .itself in ambicolorate examples. 

In partially ambicolorate specimens, in which the pigment of 
the blind side is irregular, and not arranged in definite series of 
markings, as in the Brill, the theory of reversion would inculcate 
that the reversion to colour-activity and symmetry of scales is 
confined to certain ayeas of the derma. Total ambicoloration, as 
Messrs. Cunningham and MacMunn remark, has only been recorded 
in association with the Cyclopean condition. It appears to me 
that this may possibly imply that the reversion is so general that 
it has affected the normal metamorphosis, that there is in fact 
a partial reversion to symmetry of the head (as well as to symmetry 
of the pigment and scales) exemplified by such a want of harmony 
in the migrations of the eye and dorsal fin, as I have already 
suggested ma.y be the mechanical cause of the Cyclopean result. 

It is evident, however, from the usually normal colour condition 
of specimens in which the structural abnormality of the head is 
confined to the projection of a small part of the dorsal, that such 
abnormality is not necessarily accompanied by any tendency 
towards a reversion of pigmentation, nor does it appear to be 
indicative of even the slightest reversion towards symmetry of the 
head. 

I n  the Sole now under consideration, as we have seen, the 
under surface is white. The muscles of the blind side are reduced 
in the normal manner, and the ciliation of the scales is feeble. 
The dorsal fin has completed its usual forward migration, but the 
eyes remain praetically symmetrical. 

We have seen that there is no reason to suppose that ambi- 
colorate examples, whether Cyclopean or structurally normal, 
differ in any of their habits from perfectly normal fish, since 
Cunningham’s observations of the behaviour of a living Cyclopean 
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Plice rebut such a supposition, while no evidence is forthcoming 
in its favour. The same authority has also failed to detect any 
difference in the habits of partially ambicolorate but structurally 
normal fish. Plaice and Flounders, more or less coloured on the 
underside, are extremely common in the Humber, and having kept a 
considerable number of such fish in the Cleethorpes tanks and 
watehed their behaviour attentively, my own experience is precisely 
to the same effect as Cunningham’s. The young Brill, with the 
hooked dorsal, structurally abnormal but not ambicolorate, differed 
in its habits in no respect from several normal Brill of about the 
same size, taken at the same place, and kept in the same tank. 

Of the habits of the Sole under discussion I have of course no 
knowledge, the fact that it was trawled in company with a number 
of normal examples being of little value, since I have occasionally 
trawled such essentially pelagic fish as Mackerel and Herrings. 
The complete asymmetry of everything but the eyes seems, 
however, to refute the idea that i t  could possibly have maintained 
a vertical position, and the complete absence of pigment from the 
blind side of the head and trunk would seem, in the light of 
Cunningham’s investigations, to show that that side could not have 
been exposed to the light, unless the susceptibility of the individual 
were so slight that the power of pigment-production was practically 
lost by the derma of that side. 

The bearing that the condition of our specimen has upon the 
question of ambicoloration, into which I have entered at so great a 
length above, appears to me to be this,-that the phenomenon of 
complete ambicoloration, as typified by some Cyclopean Pleuro- 
nectids, cannot be held to depend on the mere arrest of the 
migration of the eye, unaccompanied by other structural abnor- 
mality’. The proposition, as laid down by Cunningham and 
MacMunn, that complete ambicoloration occurs only in Cyclopean 
examples, is in no way affected thereby, but, as it seems reasonable 
to suppose that any abnormality of habit (whether in the pelagic 
or later stages), such as Giard considers to exist in Cyclopean 
Turbot, would surely be intensified in a specimen like that now 
before us, I should say that the theory of the French observer may 
be considered to be finally disposed of. 

Ancttomieal Features. 

Most of my superficial and all my subdermal observations were 

On removing the skin from the right (normally the ocular) side 
1 That ambicoloration may exist in a specimen not essentially differing in 

external characteristics from the Sole now under consideration is shown by a 
young Turbot in the St. Andrews Museum, described and figured in the 
‘Fauna of St. Andrews Bay’ by Professor McIntosh. The specimen is only 
a few inches in length and normally developed, except that the eyes are on 
different sides of the head, and pigment exists on both sides of t.he body. 

“ Sur la Persistance partielle de la Symetrie bilatbrale chez un Turbot,” 
0. R. Soc. Biol. Jan. 22, 1892, p. 31, and Nat. Soi. i. 5, p. 358. 

made after the specimen had been some months in alcohol. 
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of the head the disposition of the muscles was found to be almost 
normal, the only difference being that the ventral face of the 
anterior doreal musclee, which normally exhibits an almost semi- 
circular indentation for the reception of the dorsal hemisphere of 
of the upper orbit, is, in the specimen before us, only slightly 
concave in the same region. The space usually occupied by the 
upper eye was filled with a mass of connective tissue, and to some 
extent also by an extension of a pad of gelatinous and adipose 
matter, which is always found above the right nasal organ. 
Removing this, the right ectethmoid and the interorbital septum 
have the usual appearance from this aspect, and the right orbito- 
nasal nerve is seen passing as usual below the anterior notch of 
the left ectethmoid: There is nothing in the condition of the 
right orbital apparatus that calls for remark. The bony ridge on 
the left edge of the top of the skull is, as usual, united to the 
ventral face of the dorsal mascles, and to the great sickle-shaped 
ligament-bone imbedded therein, by a very tough white ligament. 

The morphology of the Pleuronectid skull having been very 
clearly defined by Traquair' many years ago, and that of the 
Common Sole having received special attention in Mr. Cunninghnm's 
monograph on that species, it is unnecessary for me to refer except 
very briefly to the normal features of its component parts. I n  any 
Flat-fish the top of the skull in the orbital region consists of two 
bony ridges. Of these, that on the side of the fish occupied by the 
eyes consists of the interorbital septum formed by the coalesced 
anterior limbs of the two frontals (very unequally developed of 
course) running forward to the ectethmoid of the ocular side. 
The opposite ridge, that of the blind eide, is the pseudomesial 
process of Trquair,  formed by the union of an anterior process of 
the sphenotic of; the blind side with a posterior process of the 
ectethmoid of the blind side, and between these two ridges is the 
upper orbital cavity, the optic nerve and oblique and recti muscles 
thus reaching the eye. Accordingly in the normal Sole we find 
the nerve and muscles of the left or upper eye to the right of the 
pseudomesial process. 

I n  the abnormal Sole, as I have already mentioned, the eye is 
n o t  on the right side of this process, and in fact is completely shut 
off from the right side of the head by the fibrous connection of 
the process to the ventral face of the dorsal muscles. I n  fact, all 
that is to be seen of the left orbital apparatus consists of the 

This bone, which supplies a f3rm base of attachment for the dorsal muscles 
to the skull, is not found in RAorntn~s and Pleuronectcs, the genera to which the 
observations of Cunningham and MacMunn limit the occurrence of the Cyclopean 
malformation. the 
wished-for structural peculiarity correlated to the non-occurrence oT the 
malformation in Soleu, since, as the authors remark, the dorsal fin in 802eu 
actually extends further forward than in the Turbot, and much further than in 
the Flounder, both of which are commonly Uyolopean (see these authors,, 
op. cit. p. 806). If: may be remarked, however, that the burrowing-habits of 
the Sole might well preclude the survival of specimens 80 malformed, since the 
longish dorsal hook would be a serious inconvenience. 

It is possible that its presence in the Sole may suppl 

Trans. Linn. Soc. Lond. xxv. p. 263. 
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proximal parts of the two oblique muscles, which are, as usual, 
attached to the posterior face of the expanded front part of the left 
ectethmoid j these muscles are seen to pass to the eye to which 
they belong by dipping under the pseudomesial process. 

On turning the specimen over and laying bare the left side of 
the skull, it is found to  have the appearance shown in Plate XXX. 
fig. 9 ; a figure of the skull of a normal Sole (fig. 10) is added for 
purposes of comparison. 

Below the pseudomesial is seen in either specimen a tolerably 
large foramen, which is considerably largest, however, in the 
abnormal fish. It would appear from Mr. Cunningham's figure 
(02). cit. pl. xi. fig. 6) that it may be much smaller i n  normal Soles 
than in the specimen from which my drawing was made, but the 
bones of Teleosteans are notoriously variable. This foramen in 
normal Flat-fish, as we have seen in the second part of this paper, 
puts the left accessory visual organ into connection with the left 
orbital cavit,y and gives exit to a cranial nerve. 

I n  the specimen before us, however, the whole of the left orbital 
apparatus protrudes through this foramen, the left accessory 
visual organ being rather backwardly displaced. It was not very 
well preserved, and I did not ascertain the position of its opening 
iuto the orbital cavity, but this appeared to be external to the 
skull. The eye itself is resting internally against the left 
ectethmoid and the anterior part of the pseudomesial. The length 
of the oblique muscles does not allow it any outward displacement. 
and the width of the foramen is not sufficient to allow it to be 
clrawn inwards. The recti muscles pass to their usual place of 
insertion on the inner face of the parasphenoid, and the optic nerve 
to its origin on the ventral face of the brain. 

Comparing the normal and abnormal skulls from the left side we 
find only two points of difference, via. ( ( 6 )  the foramen is largest in 
the abnormal example, (a) the left ectethmoid is less developed and 
lacks the usual antero-dorsal prominence in the abuormal example. 

That the left ectethmoid has nevertheless undergone the usual 
rotation is shown by the position of the insertions of the oblique 
muscles. W e  have already noticed from the outside that the eye 
is partially withdrawn froin the surface. Internally its connection 
with the skin is very slight, in fact it is di6cult to avoid separating 
the outer from the inner layer of the cornea in making the necessary 
observations. The mandibulary branch of the V-cranial, passing 
directly below the eye-muscles, appears in some degree to restrict 
the eye to  the position i t  now occupies. 

To recapitulate, we have before us a specimen in which there 
has been practically no migration of the left eye, and yet in which 
the skull presents, save for a slight deficiency in the left ectethmoid, 
all the characters which one finds in a specimen in which the usual 
migration has taken place. The rotation of the mouth-apparatus 
is quite normal, but I have omitted to  consider this because, as 
Cunningham truly remarks, it is a feature entirely independent of 
that of the orbital part of the skixll. 
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There is, RS it were, an attempt on the part of the eye to get to 
the right side of the head by passing through the tissues, as in the 
larval Plarjusin or, a t  any rate, in the Pleuronectid larvs which 
Steenstrup and, subsequently, Agassiz, whether correctly or 
incorrectly, attributed to that genus This process, however, 
has been frustrated by the interposition of impenetrable bony 
structures. The Sole has been shown, independently by Raffaele2 
and Cunningham ‘, to be one of the flat-fishes in which the migra- 
tion of the eye is throughout external4, and this interposition of 
the pseudomesial process coupled with the constant presence in all 
flat-fish of one of the accessory visual organs on the blind side of 
the head, lends support to the  view that the union of the ectelhmoid 
and sphenotic of the blind side cannot take place until after the 
eye has passed the ridge of the head5. 

Conclusio?z. 

It remains for us to consider, as briefly as may be, what light 
our specimen throws upon the theory of Pleuronectid evolution. 
The rotation of such part of the skull as is in intimate connection 
with the eyes is attributed by Mr. Cunningham (Treatise &c. 
pp. 52, 53) to the heredity of a character acquired by the efforts of 
an originally symmetrical fish to look with i ts  lower eye beyondthe 
edge of its head : in fact, L L  to the accumulation, by inheritance, 

“ Development of the Flounders,” Proc. Am. Ac. Arts& Sci. xiv. 1873, p. 7. 
Mitth. zool. Stat. Neap. Bd. viii. tav. iii. figs. 8, 9. 
Journ. M. B. Assoc. N.  8. vol. ii. no. iv. p. 837, pl. xiv. fig. 2. 
It is somewhat surprising, until, by perusal of his work, one has become 

accustomed to his consistent neglect of recent authors other than Scandinavian, 
to find tbat Professor Smitt (Hist. Scand. Fishes, ed. ii. 1893,. p. 365) still 
considers that the Common Sole is probabl one of the forms in which the 
dorsal fin, or at a l l  events its predecessor, tge embryonic vertical fin, extends 
80 far forward on the dorsal edge of the head that the eye must force its way 
under the base of this fin. I n  support of this assertion he appends a figure 
(Zoc. cit. fig. 103), after Malm, of a young Sole 12 mm. long, in which both eyes 
are already on the right side of the head. The base of the permanent dorsal 
fin is clearly enough shown to commence at a point marked s, whioh is about 
opposite the posterior margin of the up er eye ; in front of this a pointy is 
shown on the dorsal profle of the he$ and x 3  is said to be “ that part of 
the future base of the dorsal fin under which the left (upper) eye has probably 
passed.” So far as one can judge by the drawing, all that part of the dorsal 
profile in front of the point x is in reality formed by the skin simply, and not 
by an anterior prolongation of the embryonic &. Beeides overlooking the 
work of Raffa.de and Cunningham aheady referred to, Smitt is evidently 
unacquainted with those observations of the Italian zoologist which show that 
the cephalic prolongation of the dorsal fin is brought about by a forward 
inigratiou of the fin-rays and interneural elements, and not by the formation of 
new fin-rays. The figure, showing a8 it  does the anterior end of the true 
dorsal fin (nt the point x), is of some value, since it completely proves the 
fallacy of the theory it is intended to support. I need hardly say that this 
criticisni is intended to ap ly only to the compiler, since Malm’s observations 
were prior to those of RaffPaele and Cunningham. 

The correctness of this view is confirmed by the observations of Pfeffer, 
alluded to in the second part of this paper. 
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of the modifications due to known physiological effects of functional 
activity.” 

It is evident, in the specimen before us, that whether the fish 
made any efforts to look upwards or not, it could certainly never 
have succeeded in doing 80, so that the supposed original stimulus 
of the rotation may in this instance be considered as wauting. 
Pet the metrtmorphosis of the skull has proceeded on the normal 
lines, and so far from the efforts of the eye having apparently 
affected the rotation of the ectethmoid, the condition we have 
observed suggests rather that the rotation of the ectethmoid has 
slightly displaced the eye. It may be said that the eye, intercepted 
too soon by the pseudomesial, may nevertheless, by the continuance 
of its efforts, be responsible for the rotation of the ectethmoid ; 
but, as the direction of the strain would be diverted, by the oblique 
muscles having to pull round the obstacle instead of directly, one 
would expect that any resulting rotation would be less normal 
than in the present instance. At the same time the reduction in 
the anterior part of the ectethmoid seems very possibly connected 
with functional inactivity. 

In the present state of our knowledge, it may be argued that an 
acquired character may become so fixed that the defection of what 
was originally the cause becomes of no moment in development; 
so that the condition of our specimen is no bar to the acceptance 
of this theory in the case of Flat-fish evolution. While unwilling 
to dispute such a proposition, I am inclined to think that the 
almost entire absence of modifications from the normal type, which 
might be athributed to the physiological effects of the arrest of the 
migration of the eye, point rather to the theory of Natural Selection 
as the true interpretation of the evolution in question. 

EXPLANATION OF TEE PLATHS. 

PLATE XXVIII. 
Fig. 1. Molva abyssorurn, 47 iuches long. x & oa. 

2. -- vzclgaris, 358 inches long. X & ca. 

PLATB XXIX, 
Fig. 3. Abdominal viscera of M. abyssorurn, p , from the left side; slightlr 

3 a. The intestine of another specimen of M. abyssorurn. 
4. Abdominal viscera of M. vulgaris, 8 ,  from the left side; slightly 

displacad. 

displaced. 
PLATE XXX. 

Fig. 5. Ocular side of head of Plaice. Skin and part of superficial jam- 
muscles (m.) removed so as to  expose the membranous wall of the 
right orbital cavity ( m . ~ . )  and the right Tecessus orbitalis (r.). 
x 4 ca. 

C.S. Cut edge of skin. 
i.s. Bony interorbital septum. 

6. Right recessm orbitalis of Plaice; the outer wall partly removed. 
Enlarged and slightly diagrammatic. 

0. Opening into orbital cavity. 
s. Muscular septum. 
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Fig, 7. Dissection of left orbital cavity of Plaice. Bony interorbital septum 

and part of skull (“1.) in front of‘ and behind cavit.y remored. 
Optic nerve (oA.)  and recti muscles (r.7n.) cut through, and eye 
turned forward so as to expose the funicular depression leading int.0 
the left vecessus orbitalis. x t ca. 

d.nz. Dorsal muscIes. 
5s. Pibrous interorbital septum. 
1.c. Left orbital cavity. 
Z.e. Left eye: 
r.c. Right, orbital cavity. 

8. Blind side of head of Halibut. Skin and part of superficial jaw-muscles 
and adjacent adipose tissue (a) removed so as to expose the left 
recessfa orbit& Tbe anterior limb of the organ (r*.a.) is laid open 
by an incision of its outer wall, and the course of the arrow shows the 
passage of the duct to the left orbital cavity. Size reduced. 

c.m. Cut edge of snperficial jaw-muscles. 

p.a. Part of skull formed by union of left ectetbmoid and 

r.p. Posterior limb of left recessus orbitalis. 
The 

e. Ethmoid cartilage. 

sphenotio. 

9. Skull of adult Sole with symmetrical eyes, from the left side. 
posterior part, shown in dotted lines, is conjectural. Natural size. 

e.l. Left ectethmoid. 
f. Foramen between pseudomesial process and parasphenoid. 

ps. Parasphenoid. 
s.2. Left sphenotic. 

Lettering as in figure 9. 
10. Skull of normal adult Sole, from the left side. Natural size. 

P.S. (June 20& 1894). -The restriction formulated by 
Cunningham and MacMunn as above, and confirmed by my own 
previous experience, is controverted by a specimen obtained since 
this paper was read. The fish is structurally normal, but exhibits 
some pigment on the blind side of the j a r s  and on other parts 
anterior to the line indicnted. 

3. Field-Notes on the Wild Camel of Lob-Nor. 
By ST. GEORGE LITTLEDALE, F.R.G.P. 

[Received March 28, 1894.1 

One of the ohjeots of the journey that Mrs. Littledale and I 
made last gear across the centre of Asia *, was to obtain specimens 
of the Wild Camel (Camelus bactrianus). On reaching Lob-Nor in 
May 1893 we were pleased to hear that the natives confirmed my 
opinion that we should probably find Wild Camels on the slope 
of the Altyn Tag; but when I asked them in what particular 
district these animals were likely to be found at that season of the 
year, they were 80 very vague and general in their answers that it 
was evident they either did not know or were unwilling to say. 

On the 8th day after leaving the Lob we found, on the north 
side of the Altyn Tag, the fresh tracks of a camel. The animal 
had come in the night or early morning within a mile of our camp, 
but winding us it had turned and bolted away. After tllis we 

Cf. Geogr. Journ. iii. p. 445. 
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occasionally saw more tracks, but we never beheld the aiimal in 
the flesh till the 16th day; we were then in the most forlorn 
country imaginable, not a blade of grass for our animals was to be 
had, and water was only procurable about everg second day. The 
eountry was totally uninhabited, the nearest settlement being 
Abdul on the Tarim River near Lob-Nor. A few marches back 
we saw Kyang occasionally, and now and then the track of a Yak 
or a sheep, but in thiR dismal place there was nothing. W e  had 
seen on the rocks and stunted shrubs patches of camel-hair, and4 
as these tracks became more numerous our hopes rose. On the 
morning of the 19th June I had stayed behind with one man to  
follow up some tracks, and Mrs. Littledale had gone on ahead with 
the other. The latter discovered two camels and tried to  shoot 
them before I came up. Fortunately luck favoured me, and I was 
able to get them both. Finding a small quantity of water in some 
rocks a couple of miles from where the camels lay, a e  stopped n, 
day to clean cnd dry the skins and the skeleton, as I was anxious 
to  bring complete specimens home for the South Kensington 
Museum. On examining the skulls we found the nostrils were 
full of soft grubs, about 14 inch in length ; they must have been 
very disagreeable tenants. We put some of these into spirit and 
brought them home along with other specimens. 

Wild Cmnel of Lob-Nor. 
(From the mounted specimen in the British Musemu.) 

On the next march we saw another pair of camels, but the wind 
was wrong, and I could not get a shot. Boon after this we saw 
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three more lying down, and I made a -long stalk after them. 
Owing to their height Wild Camels are rather difficult to  approach, 
€or even when lying down their heads are so high that it is not 
easy to keep out of sight, for there is little or no cover in the 
desert. Out of the last-mentioned herd I got a fine old male. 
W e  were now evidently in the thick of the camel-district, for a 
few miles farther we came on a herd of nine, but the wind being 
westerly they smelt LIB long before we got near them. That day 
we had to camp in an arid desert, where there was neither water 
nor grass. Towards evening an animal was seen in the distance, 
and turned out to be another camel. On getting up to it I had to 
fire at a desperately long range. The beast spun round and then 
droppedin his tracks. The stalk had been watched from camp 
with a good deal of interest, and our two Lob hunters, who were 
in disgrace, were much put out at the result, for, when they saw me 
prepariug to  shoot, they announced to our men that I was a mad- 
man to attempt to kill a camel a t  that distance. This specimen 
fortunately proved to be a female, which I particularly wanted. 
It was the last camel of any kind that we saw. The natives told 
me that if a camel saw or smelt a man they would not return to 
that place for a year. This is probably an over-statement, but 
they certainly were very wild, for I saw with my telescope two 
camels, which I did not fire at, striding away far across the desert, 
and when last visible they showed no sign of slackening speed. 

I brought home 3 skins, 1 complete skeleton, and all the skulls 
of these camels. The animals being shot in summer, unfortunately 
their skins were not in a very good condition. 

Whether these camels are remnants of the original Wild Camel 
or simply the descendants of some tame ones run wild, I leave to 
more learned heads than mine to discover. There are round the 
Gobi Desert the remains of many cities that have been overwhelmed 
with sand; that the catastrophe was sudden in some instances is 
proved by the fact that when the wind blows away the sand and 
exposes the ruins, cooking and other things are found in the 
houses ; and it is quite reasonable to  suppose that some camels 
might have survived a sandstorm severe enough to have annihilated 
their owners and buried their towns. 

4, On some Specimens of Mammals from Oman, S.E. Arabia. 
By OLDFIELD THOMAS. 

[Received April 3, 1894.1 

(Plate XXXI.) 

Dr. A. 8. G. Jayakar, whose magnificent collections and donations 
of Muscat fishes are known to all ichthyologists through the papers 
upon them by Mr. Boulenger, has, during the past few years, 
collected Rnd presented to the National Mnsenm a certain number 
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of mammals, and he has now sent home a further consignment, of 
such value as to demand a proper account. 

So far aR I am aware, no list of mammals from this very 
interesting region has ever been published, and Mr. Blanford’s 
description of Erinacezcs nigcr I, the same author’s passing reference 
to a Muscat specimen of V U Q J J ~ ~  leuCoptma, Sir V. Brooke’s description 
of Qazelln mwcateiasis 3, and 8ir 0. St. John’s notes on Oryx 
bentrix 4 appear to be the only references to this locality that occur 
in mammalian literature. Dr. Jayakar having obtained examples of 
all these four species, his collection includes specimens of all the 
mammals known to occur in this part of Arabia. 

The geographical relationships shown by the mammals of Muscat 
are, as might be expected, about equally with Africa and India, three 
of the species being distinctly African in affinities, three Indian, and 
the remainder either peculiar or widely-spread and of no special 
significance. 

Of the 17 species included in the list, two are new, one 
of them, Henaitruyus jnyuknri, the new Goat, forming a most 
striking and interesting discovery, on which Dr. Jayakar is much 
to be congratulated. The new Hare, Lepzcs ornctnensis, is also 
markedly distinct from any of its allies. 

1. XANTHARPYIA -4MPLEXICAUDATA, &?Off. 

a, b. 2 ad. al. Muscat. 23/12/93 ’. 
c. Ad. al. 2 .  Muscat. 1885. 
d, e.  2 do. Muscat. 1889. 
2. TAPHOZOUS N U D I V ~ T R I S ,  Cr. 
LL. Ad. al. Khode, 30 miles N.W. of Muscat. 6/11/92. 

3. RHINOPOMA NICROPHYLLUM, Geoff. 
CL-c. 3 ad. al. Khocle. G/11/92. 
d-y. 4 do. Wadi Bani Ruha. 20/11/91. 
h-7c. 4 do. Muscat. 1885. 

4. ERINAOEUS NIGER, Blanf. 
a. Ad. al. 9 .  Muscat. 6/93. 
b, c. 2 do. d $2. Muscat. 1885. 
d. Ad. sk. 8. Muscat. 1885. 
[e .  Do. 2.  Muscat. 5/77. Col. Miles, 1877. Type of species.J 

5. CROCIDUEA MUFCINA, L. 
a-c. 3 ad. & imm. al. Muscat. 
5. A. S. B. xlvii. pl. ii. 
Mamm. Brit. Ind. p. I& ?%3!3Y7*’’ . .  
P. 21. S. 1874, p. 142. 
P. 2. S. 1872, p. 95. 
The specimens with exact dates are those of the recently received collection, 

which has been throughout most carefully labelled with the particulars by 
Dr. Jayaltar. The other specimens belong to the earlier seb, received in the 
years noted. 
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6. HNRPESTES ALBIUAUDA, G. CUQ. 
a. Ad. ek. Khode. 6/11/92. 
b. Imm. al. 9 .  Rui, near Muscat. 26/10/91. 
c, d. 2 ad. sks. Muscat. 1888. 
E.  Ad. al. 8. Muscat. 1889. 

7. CANIS PALLIPES, Mykes. 
a. Ad. sk. Muscat. 1891. 
If I am right in referring this skin to C. pullipes, the present 

example shows a great extension of the western range of the species, 
as it has been hitherto only recorded from India. The specimen is, 
however, barely adult, so that proper comparison is rather difficult ; 
but its skull agrees very fairly with that of a Karachi specimen, and 
there is little inherent improbability of the Indian Wolf occurring 
as far west as &luscat. 

8. VULPES LEUCOPUS, Bly. 
a. Ad. sk. Muscat. 
b, c. Adult in spirit, and a separate head. Muacat. 
[d, e .  Ad. sks. d 9 .  Muscat. Col. Miles, 1877.1 

9. GEI~BILLUS (Dmmmrxs) UASYOEW, Wagn. 
a. Ad. al. 8. 
b.  Ad. al. Muscat. 1887. 
The type of this species was sent over by the authorities of the 

Nnnich Museum at the request of Dr. Anderson, and I had then 
the opportunity of examining it. These Muscat specimens are 
undoubtedly conspecific with it, while their similarity t o  B. nuiatis, 
Blanf., renders it probable that the latter will prove to be 
synonymous with G. dasyurus. The typical G. rmnus is, however, 
a somewhat smaller animal than these are. 

1885. 

Gobia, ou the coast 10 miles N.W. of Muscat. 

CM. Khode. 6/11/92. 
c7-f. Mit,i, Wadi Bani Ruha, foot of Jebel Akhdar. 11/91. 
Specimens a-c, which are marked as “Tree Rats” by Dr. Jayakar, 

are brown, while cl-f are bright rufous, and seem to closely corre- 
spond to the Indian I@. rattus rufescens, Gray. All have pure white 
belhes. 

11. LEPUS OMANENSIS, sp. n. 
a. Ad. sk. 9 .  Ziki, in Oman Proper. 26/10/92. Type. 
6, c. 2 ad. al. Eiilri. 26/16/92. 
Size remarkably small, smaller than in any other Old-World 

Hare, except the abnormal L. netscheri of Sumatra. Form 
exceedingly slender and delicate : head small, ears long, limbs 
very long and thin. General colour dull greyish brown, not far 
from, but a little yellower thnn, Ridgway’s ‘( hair-brown ” ; the 
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hairs broadly tipped with cream-buff, and with a subterrninal band 
of black; their basal three-fourths dull whitish. Head like back ; 
supraorbital edges scarcely paler. Ears very long, laid forn-ard in 
a spiritapecimen they surpass the tip of the muzzle by more thau 
an inch ; their visible bands brown, edged with long fringes of 
buff hairs j their extreme tips externally black. Nape dull brown, 
with a faint tinge of rufous. Sides paler and greyer than back. 
Chin and belly dull yellowish white; chest browner. Outer sides 
of arms and leg8 brown, inner sides paler. Hands and feet dull 
buff above, the long hairs of the palms and soles deep yellowish, 
almost ‘‘ ochraceous.” The number and thickness of these 
palm- and sole-bristles, combined with the extreme tenuity of the 
forearms and lower legs, gives a most unusual appearance to the 
whole animal, whose proportions are, however, merely an ex- 
aggerated development of those common to many of the N.E. 
African group of Hares. Tail rather long, black above, white 
below. 

Dimensions of the type, an adult female, measnred in spirit, 
before skinning :-- 

Head arid bodv 360 mm.; tail without hairs 60 ; bind foot 
without claws 89;  ear, length from head 118, from notch 99, 
breadth 53. 

Skull: basal length 60 mm.; greatest length 74; greatest 
breadth 34.6 j nasals, greatest lengtb obliquely 28, greatest 
combined breadth 16.1 j intertemporal breadth 10.6 ; breadth of 
brain-case 25.5 ; length of palatine foramen 18.2, combined breadth 
of do. 8.4 ; least breadth of palatal bridge 4.4 ; length of upper 
molar series (crowns) 10.8 j transverse diameter of E‘ 3.7. 

This interesting little Hare is at once distinguished from all 
other allied members of the genus by its slender proportions and 
its extremely small size. I ts  hind foot is nearly an inch less thau in 
any of the species described by Hernprich and Ehrenberg, while 
the small size of its skull is paralleled only by some of the little 
American species, if the abnormal L. netsc?Leri be put aside. 

12. QAZELLA MUSOATBNSIS, Brooke. 
Gatella muscatensis, Brooke, P. 8. S. 1874, p. 142. 
a-c. 3 ad. sks. Khode. 7 & 8/11/92. 
d. Ad. sk. Barkeh-al-Moze. 24/10/92. 
e. Do. Shmkeeyeh, or eastern part of Oman. 20/1/93. 
[f. Ad. sk. d .  Muscat. Major C. B. E. Smith, 1873. Type 

of species.] 
These specimens, which are very valuable as having been wild- 

killed, all agree very closely with Sir Victor Brooke’s excellent 
description and figure. 

13. ORYX BIATRIX, Gray. 
u. Imm. sk. Q. Adam, Oman Proper. 7/5/93. 
This wild-killed specimen of the beautiful Beatrix Gemsbuck is 
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of much value, as the specimens we have hitherto had have been 
brought alive to England, and their fur appears to have been 
altered in character by the great difference in the climate. 

What seasonal change in the length of the coat actually takes 
place in Arabia I would suggest as a fitting subject of inquiry for 
Dr. Jayakar. The present specimen has an exceedingly short 
close coat, quite different from that of the other examples. 

14. HBMITRAGUB JAYAKARI, Thos.' 
a. Ad. sk. 8 .  Jebel Taw, Jebel Akhdar Range. 7/11/92. 

b. Do. (stuffed). Jebel Taw. 7/11/92. 
This fine animal, which it has given me great pleasure to name 

ill honour of its discoverer and donor, is the great prize of the 
collection, both from a scientac and a sporting point of view. 

(Plate XXXI.) 

Type of species. 

Pig. 1. 

Skull of Hmitragzlsjayakari. 

As a matter of geographical distribution, its occurrence on the 

* Ann. Mag. N. H. (6) xiii. p. 366 (1894). 
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mountains of Oman is a matter of the highest interest, for while 
it is unquestionably a member of the group to which the name 
Hemitragus has been given, its locality is in the middle of a region 
inhabited only by true Goats (Capra), and therefore to some 
extent its discovery confirms the separation of the two groups, and 
shows that Hemitrayus is not merely a local modification of Capra, 
due in any sense to geographical conditions. 

I n  1886 Mr. Sclater contributed to this Society a very useful 
account of the genus Cn-pra, recognizing ten species, among which 
were included the two Hemitragi. H o w  little the discovery of a 
new Boat might have been expected is indicated by the fact that 
of these ten species, the latest discovered, the Markhor, was 
described in 1839 (and C. cyZiindricornis, omitted by Sclater, in 
1841), 80 that there has not been a new valid species found for over 
half a century, although no animals have been more keenly sought 
after by sportsmen or more willingly investigated by naturalists. 

The species has been already described elsewhere, but it may be 
useful to recapitulate some of its more important characters, 
especially such as cannot be readily observed in the accompanying 
figure. 

Fig. 2. 

Skull of Hemitragus jayakati 

Size small, the stuffed specimen standing only about 620 mm. 
(243 inches) at t,he withers j in fact this appears to be, judging by 
the skull, the smallest species of Wild Goat. Form comparatively 
light and slender. Fur coarse, shaggy, and brittle, in texture 

1 P. Z. S. 1886, p. 314. 
a I am, of course. aware of the description bv Dr. Reichenow of Capra dorcas, 

2001. JB.'iii. p. 691 (1882), from the i s h d  of-Joura; but there appears to be 
so much doubt as to whether thia may not be a feral Domest>ic Goat that it 
can hardly be said to affect the remarks above made. Nor can the recent 
distinction, whether right or wrong, of a third species from the Caucasus (C. 
sewertrowii, Menzb.) ; for it seem8 probable that this animal was known before the 
date above mentioned, even if not distinguished from the others until recently. 

I)ROC. ZOOL. S0~.-1894, NO. xxx. 30 
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more like some of the larger Sheep, or even of the M L U ~  Deer ; 
quite uulike the soft fine hair of the Himalayan Thar ; the fur 
over the greater part of the body is of medium length, shorter than 
in H. jemlaicus, longer than in H. hylocriw ; but on the nape and 
middle line of the back anteriorly it is lengthened into a mane, 
while the hairs below the angles of the lower jaw, on the humeri, 
and on the femora are also elongated, so that at the knees a d  
hocks there are formed more or less distinct ruffs. 

General colour pale sandy or brownish R hite, the dorsal mane 
broadly tipped with blackish brown. Face, cheeks below eyes, 
backs of ears, tail, and a mark on each fetlock black or blackish, 
the relative prominence of the different markings as shown in the 
figure. 

Knees callous, naked ; a bare glandular space on the chest ; no 
interdigital pits ; mammae two l. 

The skull (fig. 2, p. 453) is in many respects a miniature of that of 
H.jenilaicus, t o  which i t  undoubtedly shows greater affinity than to 
that of H. hylocrius. The following are, however, some of the differ- 
ences observable :-The forehead where the horns rise is narrower 
and with a much greater development of a supraorbital boss, almost 
suggesting that of Capra aualie, Riipp. ; on the other hand, the 
bases of the horn-cores do not overhang the occipital region so 
much, so that the occipito-parietal plane, instead of pointing nearly 
horizontally backwards, slants up at an augle of about 45" ; this is 
also the case in H. hylocrius ; the nasals are broader posteriorly, 
and nearly fill up the prefrontal vacuities. 

The muzzle is longer and slenderer, and the nasal opening 
decidedly longer in proportion, this being apparently produced by 
a shortening of the nasals. The inferior wall of the orbit is less 
thickened externally. On the posterior part of the bony palate 
the nasal notch reaches further forward, some 4 mm. in front of 
the lateral notches, while in the allied species these latter are as 
much in front of the median one. 

The horns are in direction and general form similar t o  those of 
H. jemlaicus again, rather than to those of EL hylocrius, but they 
are longer in proportion, conspicuously slenderer, more evenly oval 
in section, and less rigid on the sides and less knotted in front. 
The horns of both specimens are much worn down, probably from 
a hahit, shared, as Mr. Lydekker informs me, by many Thars, 01 
rubbing the horns against trees or rocks. 

The differential characters here noted are drawn up on a com- 
parison of an old male skull of the Thar with the typical, very aged, 
skull of the Arabian species, and some of them will no doubt in 
time prove to be due either to age or individual variation. 

The followiug skull and horn measurements (in millimetres) 
of the three species of Hemitragus may be useful; all me from old 
male specimens :- 

MiIales only examined. 
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H. jemlaicus. H. jaynkari. H.  hylocrius. 
Greatest length, occiput to 

gnathion .............. 271 218 (c.) 285 
Greatest breadth .......... 128 109 133 
Nasals, length ............ 94 60 116 
Tip of muzzle to orbit ...... 180 133 (c.) 184 
Greatest diameter of orbit . . 39 38 47 
Interorbital breadth. . . . . . . .  91 78 93 
Breadth of forehead below 

horns .................. 96 61 109 
Length of longest horn round 

curve ................. 344 295 367 
Antero-post,erior diameter of 

horn at  base ............ 84 57 78 
Transverse diameter of horn 

at base ................ 60 30 53 
Circumference ............ 230 136 210 

Dr. Jayaknr has favoured me with the following notes on this 
interesting animal:- 

" I should think, from the description given to rue, that these 
Goats were in all probability shot at  a great height, between 1500 
and 2000 feet. I have no personal knowledge of the habits of the 
animal, but am informed by the Arabs that it does not go in la,rge 
herds, but in groups of a few. As there appears to be a good deal 
of vegetation above a certain height, it  seems that they rarely, if 
ever, come down into the valley below. I believe the same species 
to  be found throughout the whole of the hilly part of Oman ; i t  
occurs in Jalan Sharkeeyeh and the Jebel Akhdar range, and in all 
its offshoots."-A. S .  G.  J. 

15. PROOATIA SYRIAOA JAYAKARI, Thos. 
Procuwia syriaca jayakari, Thos. P. Z .  S. 1892, p. 63. 
a, b. Ad. al. 2 .  Dofar, S.W. of Muscat. 24/2/92 &8/11/91. 
c. Ad. sk. 2 .  Dofar, S.W. of Muscat. 1891. Type of sub- 

d. Yg. al. Dofar, S.W. of Muscat. 1891. 
The female specimen has, as might be expected, 1-2 = 6 mamma. 
The considerable extension of the known range of the genus 

effected by Dr. Jayaltar's discovery of this new form of Dassy has 
been already noted. 

species. 

16. TURSIOPS TURSIO, Fabr. 
a. Skin and imperfect skeleton. Muscat. 1888. 
b. Skeleton. Muscat. 1888. 

17. GRAMPUS, sp. 
a, b. 2 young skins, with skeletons. Muscat. 1891. 
Too young for certain determination. 

-- 
30' 
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June 5, 1894. 

Sir W. H. FLOWBR, K.C.B., LL.D., P.R.S., President, 
in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the nionth of May :- 

The registered additions to the Society’s Menagerie during 
the month of May were 112 in number. O€ these 54 were acquired 
by presentation, 28 by purchase! 2 by exchange, 8 were born in 
the Gardens, and 20 were received on deposit. The total number of 
departures during the same period, by death-and removals, was 99. 

Mr. Sclater offered some remarks on the animals he had noticed 
in the Zoological Gardens of Hotterdam, Amsterdam, Hanover, 
Berlin, and Hamburg, which he had recently visited. 

At Rotterdam the Jackdaws had effected an entrance through 
the wide meshes of the net that covered the large Aviary, and had 
somewhat disturbed the breeding birds. But the colony of Wild 
Herons outside (cf. P. Z. 8. 1892, p. 471) was still thriving. and 
consisted of 28 nests. Amongst the Mammals at Rotterdam one 
of the greatest interest was a beautiful male example of the Bush- 
loving Antelope (Cephalophtcs s!ylvicultrix) from Congo-land (cf. 
P. 8. S. 2892, p. 471), presented by Heer A. de Bloema on the 25th 
May, 1891, now quite adult, and of about 2 f t .  8 in. high. Mr. Sclater 
exhibited a water-colour drawing by Mr. Keulemans representing 
this animal. 

The Gardens of the Royal Zoological Society of Amsterdam 
were in their usual flourishing condition, the series of Cranes and 
Storks being, ati in former years, of special excellence. The herd 
of the beautiful Antelope Trngelaphus gmtus (cf. P. Z. S. 1892, 
p. 471) now consisted of seven examples, and an additional male 
having been imported there was every reason to hope that this 
fine Antelope (see P. 8. S. 1883, pl. viii.) would become thoroughly 
acclimatized in Europe. One of the hot-water tanks in the Reptile 
House contained seven licing examples of the Surinam Toad (P+a 
ctmerieanci), a hich Mr. Sclater had never seen alive before. They 
appeared to keep entirely in the water, in which they swam about 
freely. 

In  the Zoological Garden of Hanover (now under the direction 
of Dr. Ernst Schiiff) Mr. Sclater had seen several interesting 
Antelopes, amongst which were examples of Hippotragus equiiaus, 
Bubalis caama, and both species of Gnu. He  had also obtained 
there for the Society specimens of both the European species of 
Marten, which were now rather difficult to procure. 

The Zoological Garden at Berlin (now under the direction of 
Dr. Heck) contained an excellent series both of Mammals and 
Birds, and a large new Aviary waa in process of erection. Here 
a pair of Giraffes were still to be found ; and examples of the Zebra 
from German East Africa, lately described by Herr Matschie 
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tm Equur boehrni, had attracted Mr. Sclater’s special attention. 
Amongst the Birds were noticed speciuiens of Parus vcirius from 
Japan, Qarrukx picticollis from Formosa, of the splendid Cotirya 
&eta from South-east Brazil (now four years in the  Gardens and 
in full adult plumage), of Chr?ysotis hecki (the type of the species), 
of the rare Ara azarce, of both species of Bucorax from Africa, 
of several species of Meliphagidce (Entomyza cyunotis 
azcricomis, and Anthochcera car unczclata) , and of Ancis andnnianensis. 
The Eagles’ Aviary contained examples of both Haliaetus pelagicus 
and R. bmnnickii, the latter quite adult, the former just coming 
into full plumage. 

The Hamburg Garde? (under the direction of Dr. H. Bolau) 
presented, as usual, many attractions. Amongst the Mammals 
there was an example of a black Jaguar (Felis onca) from Santa 
Catarine, Brazil, also of Felis passerum froin Argentina, and of 
Viverricula schlegeli from Madagascar. There was likewise a 
good series of the larger Antelopes, amongst which was a beauti- 
ful pair of the Sable Antelope ( ~ ~ ~ ~ o t ) . u ~ ~ ~  niger), sccompanied by 
B youug onehow about six weeke old, and belie\ied to be the first 
specimen of this species born in Europe. Amongst the Birds 
were noticed examples of Polyboroidps tlypicus, Musophaga violmen, 
and Strzkthio rnolybtlophanes from Somali-land, the last being quite 
adult, and remarkable for its blue-coloured naked skin varied by 
n bright red patch on the front of the tarsus and for the horny 
platQ OD the vertex. 

The following papers were read :- 

1. Critical Gleanings on the  Didelphyidre of the  Serra dos 
OrgBos, Brazil. By Dr. EMIL AUGUST GOELDI, Director 
of t h e  Colonia A l p h a  (Thereso polis) 

[Received March 29, 1894.1 

1. DIDELPHYS AUBITA. 

I have in my collection of Marnmals made here in the Serra dos 
Orgiios, SO0 in. above sea-level, nine speciinens of a Didelplys, 
evidently all belonging to the same species or variety, although 
they show some slight differences in size, colour, and fur. Of all 
of them I possess bot,h skin and skull; one specimen is stuffed 
and mounted. Seveu are adult, while two are rather less than 
half-grown, as they have still their milk-dentition in place. 

If I should guide myself merely 
by the exposition given by the most modern inonvgrnpher of the 
Marsupials-Mr. Oldfield Thomas 2-this question would be very 
quickly decided. This author admits only one liting species of 

a ‘ Catalogue of the Marsupialia and Mouutremata in the Collection of the 

H o w  shall 1 call the anirnal? 

Communicated by Dr. A. G’UNTIIER, F.R.S., V.P.Z.S. 

British Museum’ (London, 1888), p. 315. 
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the subgenus Didelpphys-D. marsupialis-with two varieties : 
D. marsupialis typica, very widely spread ove? the American 
continent and including even D. viryiniana and U.  californica of 
other zoologists, with a range extending to Chili and Brazil; 
D. marsupialis var. aznrcll, on the other hand, being confined to 
the countries bordering the Amazonian Basin, but ranging on the 
eastern coast to South Brazil. The characters are purely external 
and may be briefly referred to as follows :--Face ttithout, or with 
indistinct1.Y defined, black and white markings-var. typica ; face 
with sharply defined black and white markings-var. azarm. In 
the list given of the specimens contained at  that date in the 
collection of the British Museum from Brazilian localities I fiud 
four of var. typica (3  from ‘LBrazil,” 1 from ‘L Rio de Janeiro”) 
and two of var. mm*ce (both from Tnquara, Rio Grande do Sul, 
collected by my friend and colleague Dr. H. von Ihering). 

Well, according to the exposition of Mr. Oldtield Thomas, there is 
absolutely no doubt that 1 Rhould have to determine my specimens 
from tbe Serra dos Orgiios as belonging to I). marsupialis var. 
typica. 

To anybod.7 who has occupied himself seriously with the study of 
Marsupials, it is evident that the family Didelphyidae in general, 
and the genus Dide7phys in particular, is, even in our days, That i s  
called a “ crux zoologica.” On this point Mr. Oldfield Thomas 
says :-‘‘ With t h e  exception of the short-tailed Opossums the series 
available for examination in the European museums seems to be 
fairly complete, but in the case of these more specimens are 
urgently needed before the species can be at  all satisfnctorilp 
worked out and the present arrangement of that, the most 
difficult, group must be looked upon as merely tentative in its 
nature.” And some lines above he writes :-“The Rystemafic 
arrangement of the Opossums has formed the subject of an 
unusually large number of memoirs, of which the best have been 
written by Temminck, Waterhouse, and Burmeister. These and 
dl other authors appear, however, to have erred in the admission 
of by far too great a number of species, formed on the most trivial 
characters of colour and size, and therefore a large rednction has 
been found to  be necessary in the present work.’’ 

I perfectly agree with Mr. Thomas as to the great difficulty 
presented by the group, and I even partly share his opinion that; 
the number of species admitted by former authors is too large 
and that the synonymy has been much overburdened. But whcn 
he chooses the radical method of cutting the Gordian knot by con- 
densing all the species into one and grouping all older synonyms 
around two varieties only, it seems to me that he goes too far. 

On reviewing the writings of the three principal authors who 
have discussed the Mammals of this region-Burmeister ’, 

Systematische Uebersicht der Thiera Br~fiilie~~s, welehe wihrend einer 
Raise durch die Provinzen YOU Rio de Janeiro und Minas Qeraes gesnmmelt 
oder beobachtet wurden,’ vol. i. (1854). 

a ‘ Erlauterunqen zur Fauna Brasiliens,’ Berlin, 1886. 
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Winge la,  and Hensel ‘--it appears that, however many recognizable 
forms of the subgenus DideZphys there may ultimately be, all the  
O p o s s ~ s  obt,ained by myself in the OrgLos Mountains are 
exclusively D. awita, whether this be it,self reckoned as “ species ” 
or “variety.” This is distinctly the animal so well represented bp 
Burmeister, plate iii. of his ‘ Erliiuterungen.’ And the determi- 
nation becomes certain from the cranial views (Burmeister, pl. v. 
fig. 3, pl. vi. fig. 1) and t h e  osteological details given by Hensel 
(-figs. 3, 6). Evidently it was not one single character, but a 
complexity of features, which engaged Winge not to drop B. atbi- 
vent& as a remarkable and constant Campos-variety of 1). rncirsu- 
p i a l k  The same complexity of features occurs to me in regard 
to D. nurita of the forest coast-region of Kin de Janeiro ; and=I  
may now add that during a stay of more t,hnn t,en years in this 
province, in the hot and low zones, as well as in the mountains of 
the Serra dos Orgiios, I have always met with exactly the same 
form among the hundreds of specimens I had occasion to see. 

Some of the specimens in my collection agree exactly with 
Burmeister’s plate iii., showing the same general reddish-brown 
colour of fur, with longer whitish or greyish piles on the whole 
back or a t  least on the posterior ptirt. Others are more or less 
blackish, with longer piles or bristle-hairs of the ssme colour, the 
points of these piles being split, as a rule, into many branches, 
especially on the dorsal median line, and appearing dirty white. 
No correlation with age, sex, or season could be discovered in 
regard to the presence or absence of the whitish piles, and I made 
exactly the same observafion referred to by Hensel (p. 112). I 
took notes about the last twelve specimens I saw : seven of them 
had white bristle-hairs intermixed, while five were more or less 
blackish. Of these seven specimens four were adult males, one a 
young male, one an old female, and one a half-grown female. 
They were collected in August 1891, April 1892, February 1893, 
May 1893, and three in December 1893. The five blackish 
specimens were caught in 0ct.ober 1892, February, March, July, 
and August 1893, and three of them were males (old, medium, 
and young) ; two were females, both half-grown ’. The face- 

‘ Jordfundene og unlevende Pungdyr (Marsupialia) fra Lagoa Santa, Minaa 
Geraes, Braailiens,’ Kjobenbavn, 1893. 

Et Bidrag ti1 den biologiske Piautegeografi af Egnens 
Virming,’ Ejobenhavn, 1893. 

“ Beitrage zur Kenntniss der Silugethiere Sud-Brasiliens,” Abhand. d. 
g6nigl. Akad. d. Wissensch. Berlin, 1892. 

It can be seen by Pelzeln’s ‘ Braeilische Singethiere ’ (Wien, 1883), p. 109 
et seq., that Natterer also determined all his specimens of large Didokhys, 
collected in the neighbourhood of Rio de Janeiro and the coast-region, as 
belonging to D. aarita. About six specimens collected in Sapitibs (district of 
Rio de Janeiro) Natterer noted on the label a sign of queetion, but Pelzeln 
adds the words : - ‘ I  Diirfte wohl zu D. .uurita zu rechnen sein, wHhrend die 
echte U .  cancrivora Clem Norden Sud-Amerikas angehort.“ It is to be regretted 
that Pelzeln’s work on Natterer’s Brazilian Mammals is not provided with 
good illustratioiis, especially of’ the smaller Didelphyids and Rodents. ‘ llensel states that among 57 individuals of D. L ~ Z ~ T B  he noted 11 black 

Lagoa Ssnta. 
(Lagoa Santa Egnens Hvirveldyr.) 
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markings are on tbe limit between distinct and indistinct, and I 
consider this circumstance as a good external character for a rapid 
discernment of D. aurita. Only in one case-a young fetna$- 
were these face-markings very distinct, as yellowish longitudllial 
stripes. 

All the figures I know of D. cancrivora represent this anjmal 
with very indistinct face-markings (compare Burmeister, pl. IV.) ; 
and on the other hand the authors always draw D. mare  and 
U.  aB1:ventri.s with most conspicuous face-markings (g.  Burmeister, 
pls. i., ii.). I n  regard to tlie colour of the ears, I repeat what I 
said in my little work on the Mammals of Brazil ’, that D. aurita 
and D. mncriuora have uniformly dark-brown coloured ears, a 1 4  
SO far as coucerns the first, 1 had full occasion to make this state- 
ment on the living animal. 

Dentition.-Much bas been written about the dentition of 
Didelphys, and the literature has been thoroughly co-ordinated by 
Mr. H. Winge, ‘ Pungdyr,’ p. 113 and p. 12% et sey. For the 
present I have no mind to write at  all fully on this matter and I 
will restrict myself to the remark that abnormalit.ies are 80 rare 
that I have never yet seen a single skull of an adult D. aurita 
with B formula other than strict,ly :%. This contrasts some- 
what with some of our Brazilian carnivorous animals ; the Tayras 
(GaZictis), for example; often show some symiiietrical abnormalities 
in the number of molars. 

2. METAOH~RUS QUIUA. 

Of the subgenus Metachirus, established by Burmeister in 1856, 
no other form was observed by me in the Serrn dos Orgcios than the 
common ‘ c  Quica” (Didei@hys opossum, Linn., of Thomas), which 
is frequently seen in the forest as well as in the neighbourhood of 
Tnzendas. I n  snares destined especially for Rodents I constantly 
found this beautiful but stupid and incautious marsupial. M y  collection contains about a dozen individuals from this locality. 
There is great uniformity in the general coloor: all ahow the 
Bame clear glistening grey above and a yellowish belly. I never 
met with a female of the reddish tone indicated by Burmeister, 
pl. viii.’ I may mention here that some years ago I took an 

ones (6 3, 5 $2) and 45 white ones (22 8, 23 ), and that among 9 young 

mixed, and six white ones. This observation, together with my own above 
cited (young male and half-grown female), proves that Burmeister is wrong 
when he denics the existence of young Uidelphp with white bristle-hairs with 
the words :-‘(Kin junges Thier hat weisse Grannen ” (Erliut. p. 58). 

E. A. Goeldi, ‘ 0 s  mammiferos do Brazil.’ Rio de Janeiro (blves e Cie.), 
1893. Monographias brazileiras, vol. i. 

I confess that I was doubtful as to the existence of such reddish “ Quicas” 
until recently. Almost a t  the moment of posting these notes, my family in 
Rio de Janeiro gave me on my return from Colonia Alpina a great surprise by 
n present of a nice young male ‘‘Quica,,” very well corresponding to 
Buruieister’s figure. Its eyes are also reddish brown (cherry-colour), somewhat 
like those of an albino, and its tail is throughout, b i t  especially on the basal 

individuals, still contained in the mother’s pouc K , he observed one black, two 
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adult c r Q u i c ~ ”  from Brazil safely to Switzerland, feeding it on 
board the steamer mainly on fruits. The individual was presented 
to  the Base1 Zoological Garden. 

3. MICOURETJB GRISEUB. 

My collection contains a single specimen of a fine grey 
Micoureus, somewhat doubtful as regards the species. The 
dimensions of the dry skin are:-length of body 120 mm., tail 
155 mm.; the basilar length of the skull is 32 mm. The colour 
of the fur (which is notably soft and velvety, much more t h a n j n  
Metachirus p i c a )  is greyish above, with a rufous tone on the 
shoulders and more bluish in the region of the legs j pure white 
on the underside. Distinct blackish face-markings surround t h e  
eyes and run forward to the neighbourhood of the nose. There is 
no white spot above the eye as in the ‘L Quica.” The tail is Furry 
at  its basal part for about 1 cm., and becomes suddenly naked and 
scaly on the remainder ; its colour is uniformly greyish, and does 
not show the contrast of black and fleshy, S O  apparent on the tail 
of a young “ Quica.” 

The number of grey species of Didelphyidae is small, embracing 
(besides M. quiccc) DiclelpAys cinerea, D. griseci, D. velutina, and 
D. elegans. D. cinrrea, which I know principally from the figure 
given by Burmeister, pl. xii., and the description of Mr. 0. Thomas 
(p. 342 et seq.), is larger and presents other differences. D. velutiiia 
(Burrneister, pl. xiv.) differs, as we know by Natterer’s type in the 
Vienna Museum, in having a tail inferior in length to the body, 
and shows (if Burrneister’s figure is approximately correct) a pale 
circular eye-marking, not running forward to the nose. For some 
time I believed my animal to be D. elegciw, and I was brought to 
this idea by Burmeister’s pl. xv., showing a smdl marsupial very 
similar to  my specimen, and even now I do not consider the 
question satisfactorily settled. 

Some doubts arose only when I obtainecl the work of Mr. Thomas 
and read his description of 1). griserc, a species not cited by 
Burmeister in his ‘ Systematische Uebersicht ’ and only mentioned 
in  a very short note in his Erlduterungen’ (p. 83) as a form never 
met with by him. Mr. Thomas gives the following description :- 
‘‘.Fur close, soft, and rather fluffy. General colour above uniform 
deep grey, with scarcely a tinge of rufous. Face rather pale grey ; 
the dark eye-markings confined to the front of the eye and com- 
paratively inconspicuous. Ears very large, leafy. Chin, chest, and 
belly pure sharply-defined white, the line of demarcation, especially 
on the neck, with a slight rufous or fulvous wash. Pouch absent l. 
Tail long, slender, tapering, its basal half-inch furry, the remainder 
practically naked ; grey above, white below.” The characters here 

part, irregularly spotted with pale dark marka of different size. The face- 
markings are a8 yet very indistinct. The bright bluiah tinge of the scrotum, 
whiah is comparatively very large as a rule in Didelphyidae, is also very 
noticeable. (24/2/94.) 

My specimen is a male, therefore I am in doubt a b u t  the pouch. 



462 DB. B. A. GOELDI ON ??Ha [June 5 ,  

given, together with the measurements, agree tolerably well with 
those presented by my specimen. The basal length of the skull 
of an adult individual is equally mentioned as being 32 mm. ; and 
as ‘‘ habitat ” Mr. Thomas gives ‘‘ Central and Eastern Brazil.” The 
individuals in the British Museum are from “ Rio de Janeiro.” 

On the other hand, D. eIeyans is said to be a Chilian form. 
Mr. Thomas indicates as its habitat “ South Brazil and Chili,” but 
in the list of the British Museum irtdividuals of D. elegans I 
cannot discover any Brazilian locality. 

4. MICOUREUS PUSILLUS. (@ryrnceomys ayilis.) 
A second member of the subgenus Micoureus, frequently 

observed by me here in the Serra dos Orgbos, is M. pudlus ,  
almost impossible to be confounded with any other little Dadelrph?ys, 
except perhaps D. lepicla. recently described from the Amazons. 
I t s  bright rutous fur, its very dark and conspicuous eye-markings, 
and st rongly-developed 6‘ vibrisse ” readily distinguish this most 
graceful and really very beautiful I‘ pygmy Opossum.” Burmeister’g 
figure on plate xv. is not entirely satisfactory, as the rufous general 
colour is not sufficiently marked. 

Mr. 0. Thomas says (p. 354) about the smaller Didelphyide, 
especially of the subgenus Peramys : L‘ The habits of the species 
are as yet undescribed, but they are probably far less arboreal than 
the other Opossums.” I think this observation is applicable also 
to the smaller forms of the ilicoureus-group; and as I have had 
considerable opportunities of observing the habits of these animals, 
both in freedom and in captivity, it may be of interest to relate some 
of the most peculiar features. 

Everybody acquainted with the European Dormouse (Jlus- 
ccirdinus avellunarius) will easily gain an idea of 17licou1*ezcs pu8ilhlcs. 
I n  spite of the different orders they belong to, the likeness of the 
two animals is a most striking one as regards the size, the fur- 
colour, the movements, and the confident demennour. 

Micoureuspusillus is often brought to me by our workmen when 
occupied in new ‘‘ rocas.” Persons not knowing about the cornmod 
Brazilian system of agriculture, may learn that a wise law obliges t h e  
owner to  clear of forest a certain space around the homestead, the 
trees being afterwards burnt when dried by the sun (‘‘ derubada ”). 
The continued line of accumulated sweepings (drF leaves and 
branches) formed by this process is called “aceiro.” I found that 
these “ aceiros,” especially when running in the neighbourhood of 
some watershed, are a favourite resort of our marsupial. 

During the day it will rarely be seen, and only some accident 
will oblige it to leave its hiding-place, but only for an instant until 
it has again found a refuge. Such an accident is the fire, when 
the dry derubada ” is kindled. When made prisoner it does not 
oppose much resistance nor bite severely. Placed in a hollow tube 
of bamboo, i t  bears easily a journey of several hours. 

Several times I had specimens of Jficozrreus pusillus of both 
sexes alive for some time in my study. I n  order t o  obtain 
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certain$ about the feeding in freedom, the most natural way was 
to exrtmine the excrements of fresh captured specimens. These I 
dsays found t o  be composed principally of hard remnants of insects 
and small hthropoda-elytra of beetles, legs and scales of butter- 
flies, and wings of flies. Having at my disposal a flourishing brood 
of meal-worms (Teneijrio moZitor):which I had obtained from Europe 
as a convenient food for the numerous birds, reptiles, and batra- 
chiana which I have always around me for daily observations of 
their habits, generally most insufficiently known, it was not very 
difficult to accustom these marsupials to take the worms. Soon 
they became very- fond of meal-worms and ran to meet the 
offering hand or pincers. The prey seized, they sit up like a 
squirrel and so many rodents, and, holding the insect with the 
hands (opposing sometimes only the first finger, sometimes the first 
two to the remainjer), they crush it rapidly with visible eagerness 
and audible smacking. This aspect of the graceful animal always 
reminds me of the European Dormonse. The eyes, like black 
resplendent pearls, give to  tbe physiognomy of the face an 
expression particularly confident. All the movements are sudclen, 
rapid, and executed with elegance. The animal is fond of water 
and milk, and will not delay long when these liquids are oEered in 
a spoon. Ih drinks often and continuously, lapping like a dog or 
a cat, and water seems to be a most important article with it. 
During the day it likes to sleep in some hiding-place, formed by 
leaves, cotton, or tow ; but the sleep is not very deep, and short 
diurnal excursions in its cage are frequently observed. It seems 
to be most susceptible to cold and moisture. Towards the evening 
the little marsupial becomes more and more lively and agile, and 
during the night it is more or less in constant movement. There 
is thus no doubt that its habits are by preference nocturnal, and 
it is easily comprehensible why these animals are comparatively 
seldom met with during the day, except by the accidents above 
mentioned. Nearly all of my prisoners of Micoureus pusillus 
succeeded in finally escaping during the night ; one was observed 
for nearly a fortnight after his escape in my study, without any 
possibility of discovering his hidiug-place during the day. He 
plundered my caterpillars and chrysalids on his nocturnal depre- 
dations. 

The gait of Micoureus pusillus is somewhat different from that 
of a rodent of equal size. It is a trot, generally not so rapid as 
t h a t p f  a house-mouse. When sleeping the tail is rolled up ; 
in movement it is extended in 5 straight line. I have sufficient 
proofs that Aficourezcs pusillus is not entirely unable to climb, but 
I am sure that in general it lives principally on the ground and 
that it has to be considered as very little arboreal. 

5. PNRAMYB TRIBTRrATUK. 

With certainty I can distinguish o d p  one member of the 
subgenus Peramys among the material of Didelphyidae collected in 
the Serra dos Orglos. I identify it with the P. tristriatus 



464 DR. E. A. GOELDl ON THE [June 5 ,  

(Hemiztrus, ilficrodelphys) of most authors, and may say that this 
species is here almost more frequent than Xicoureus pusillus. 

Mr. 0. Thomas (1. c. p. 363 et seq.) admits two species of three- 
lined Peramys-a larger (P. americanus) and a smaller (P. iheringii), 
giving a good figure of the latter on plate iv. 

The habitat of P. americamus is mentioned as “ Brazil ’’ (type not 
in existence), and that of P. iheringii as “ South-Brazil,” especialty 
Rio Grande do Sul (type in British Museum). Mr. Thomas 
says of P. iheringii :-‘‘ This species appears externally to be 
merely a dwarf form of P. americnnus, but it may always be dis- 
tinguished not only by its much smaller size, but by the different 
shape of the skull, and especially by the marked flattening of the 
frontal region.” 

I confess my scepticism about the opinion of Mr. Thomas, and 
I think I have serious reasons to do so. Concerning the measure- 
ments this author states that he follows Burmeister, ” Erlaiit.” 
p. 84, giving the dimensions of t h e  same individual. But Bur- 
meister writes :-whole length 7‘ (that is 7 Prussian inches), 
tail 2“ 2 ”  ( 2  Prussian inches 2 lines). The Prussian inch is 
2.6154 cm., and the dimensions are equal therefore to 183 min. 
(whole length) and 57.53 mm. (tail), while Mr. Thomas reduces 
them to  189 mm. and 59 mm.-a perceptible difference for a small 
animal. The dimensions of a second individual preserved in the 
Berlin Museum are said to be 168 mm. (whole length) and 61 mm. 
(tail). On the other hand, the dimensions of the type specimen 
of P. iheringii (adult?) described by Mr. Thomas are 110 mm. 
(whole length) and 43 mm. (tail). So long as the niiniinum size 
of P. amerieaiius and the maximum size of P. iherinyii are not exactly 
determined by large series of authentic adult specimens, a definite 
conclusion seems to be a very difficult matter j and as the question 
now stands it may be allowed to interpret the ditlerence of size 
as the expression of different age, the more as the shape of the 
skull is evidently also affected by growth, as proved by R. Henael 
in his memorable investigations. I see that H. Winge shares this 
opinion, writing :-‘‘ P. ih tr iq i i ,  Thomm, synes at stemme ganske 
med smaa Individer af Hcnziurus fristriutus ” (‘ Pungdyr,’ p. 108) j 
and confronting the figures of sliulls given by Mr. 0. Thomas 
(Catalogue, pl. xxiii. fig. 8), H. Wirige (‘Pungdyr,’ pl. ii. fig. 9), and 
Burmeister (‘ErlLuterungen,’ pl. xi. fig. 7) ,  I am unable to  find 
any other essential character to warrant the admission of t i o  
different species. 

I have had occasion to  examine dozens of three-striped Opomiims 
of all ages, and I can assert the existence of variations in colour and 
size. As regnrds the colour, young individuals are frequently 
seen with a yellowish or greyish tinge and exceedingly well-defined 
and conspicuous black stripes, just as in figure 2 of plate iv. of 
the Catalogue of MarLrsupials in the British Museum. Older indi- 
viduals, generally more rufous, often show only pale stripes, aud, 
not rarely, specimens will be met with apparently stripeless, the 
stripes only appearing against the light. I frankly confess that I 
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have had moments when I became doubtful whether the P. henseli, 
a second new Peramys of South Brazil, recently described by Mr. 0. 
Thomas, and figured on the same plate, might not also be such a 
pale-striped individual of P. trisfriatus. . Burmeister’s figure of 
P. trisfriatw (pl. xoi. fig. 2 )  I consider de6cieut in regard to several 
points. 

Peramys tristriatus, not at all a (‘ rare animal,” as is stated by 
Burmeister (Syst. Ueb. p. 141), inhabits localities more or less 
similar to  those of Nicoureus pusillus. It is often seen in forest- 
paths, especially in the neighbourhood of water. When in 189 I we 
dug a deep channel for our sawing-engine, this channel running 
about a kilometre through the forest, nearly every day a Perumys was 
found in it, and even now the water often brings down some indi- 
vidual specimen of this marsupial. It is entirely terrestrial, and 
for arboreal life it is improperly built. 

I also know Peramys tristriatus quite well as concerns its habits 
and character, from studying captured specimens. I ts  food in free- 
dom is similar to that of Micoureus pusi l lm; but I learned that it 
attacks comparatively larger animals than the former, and assails 
without hesitation birds and mammals nearly as large as itself. I 
was once imprident enough to put together in the same cage an 
adult Peramys and a young Hesperomys syunmipes. The next‘ 
morning I found nothing more of the latter than a small piece of 
the skin, and the cage #oiled with undeniable traces of a terrible 
combat. The disposition of this species is not nearly so attractive as 
that of Micourcm pusillus ; bloodthirstiness and a blind delight in 
cruelty are the prevailing features, and a low degree of intelligence 
renders taming a very ungrateful matter. An almost stupid restless- 
ness and unbounded fondness for liberty, together with an unsa- 
tiable need of food, are generally the causes of a wonderfully rapid 
decay and death. Young individuals,however, are pleasing creatures, 
remarkable for their large beads. With milk and insects they 
can be kept alii e some time by persons having the necessary time 
and leisure. I know here of a person who observed the copulation 
of Prramys, and was once told of a mother carrying her young on 
her back ; unfortunately I arrived too late to see it. 

I t  is also necessary to say that the habits of Peramys are equally 
by preference nocturnal. 

The measurements of three individuals before me are :- 
n. $? (spirit pres.) total length 157 mm., head and body 105 mm. 
b .  (dry skin) ,, ,, 179 mm. ,, ,, 120mm. 
c. 6 ( ,, ) ,, 1, 201 mm. ,, ,, 145 mm. 

The bwilar length of the skull of specimen b is 28.5 mm., of 
specimen c 28 mm. (Mr. 0. Thomas mentions for an adult d of 
3‘. americana 28 mm., for an adult (?) ’ 6 of P. iheringii 22.2 mm.). 

8. CHIRONECTES PALMATUB. 

The singular and beautiful Water-Opossum, so well represented 

[This query  is Dr. Gioeldi’s, not mine.-0. T.] 
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by Burmeister, plate ix., is really rare, and seems, as I mentioned 
in my ' Mammals of Brazil,' p. 146, to be approaching extinction. 
Till now I have only obtained two specimens in the Serra dos 
OrgLoa, a male and a female, and have not had the good fortune to 
make any special observations on its habits in freedom. 

Thus six species of Didelphyidse have come under my obser- 
vation during a stay of several years in Serra dos Orgiios. Mr. 
0. Thomas admits 21 species of this famiip, excltisively American, 
t,herefore we note a numeric proportion of 6 : 24, which is $ sf the 
whole. 

I cannot conclude these notes without calling the attentibn of 
zoologists to the necessity of caucelling a species of Didclphys, 
established on the authority of Prince Maximilian zu Wied-Nbu- 
wied at the beginning of the present century and still admitted. 

Mr. 0. Thomas writes (Catalogue of Marsupials in the British 
Museum, p. 366) :- 

" 23. DIDELPHYS ALBOGUTICATA (White-spotted Opossum). 
" Rat'her smaller than D. americana ; mouse-grey, with many 

rows of white spots on its back. Habitat : Brazil (Forest-region). 
Type in the Museum of Bio de Janeiro. The above is the only 
informat,ion as yet published about this species, of which I have 
never seen a specimen." 

I knew what Prince Maximilian had written about this sop- 
posed Didekhys (Beitrige, vol. ii. p. 412), and also Burmeist,er 
in 1854 (Syst. Ueb. vol. 1. p. 340) and in 1856 (Erlaiit. p. 87) ; 
and when in 1884 I assumed the direction of the Zoologicul 
Section of the Nat,ional Museum of Rio de Janeiro', I sub- 
mitted to a thorough review the small and very imperfect series 
of Brazilian Didelphyids preserved there. I readily found the 
supposed D. alboyuttata, an old specimen certainly dating from the 
period of Dom JoLo VI., and soon recognized it to be a specimen of 
.Dasyur.us vivenisus, an Australian marsupial. Considering the 
intimate relations between the Portuguese colonies in Asia and 
South America in former times, the presence of this Dccsyurus 
becomes explainable. The specimen still exists and is now 
properly labelled. I t  is one of the most droll mistakes that ever 
happened in zoology, and it  is somewhat singular that Prince 
Maximilian and Burmejster, both good naturalists, showed them- 
selves liable to make such an error. Entirely incomprehensible it is 
for me how Burmeivter should make the matter still worse by the 
words:-"Das Thier lebt im Waldgebiet, und war a n .  Bescke 
&us eigner Ansicht bekannt, allein noch nie hatte er es, in den 20 
' This position I lost in 1890, as Fritz Miiller and Ewman YOU Ihering lost 

theirs, through the political changes in Brazil. I n  spite of sepen years' incessant 
labour, I had not been able radicallv to reform the zoological collections and 
t.o get them out of the bad state in which I found them. 

* . A  collector who resided for a long time in Novo Friburgo (Serra dos 
Orgzos), and whose name is often met with in the different works of German 
travellers and naturalists. 
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Jahren seines Anwesenheit, sich verschaffen konnen ” (Syst. 
Uebers. i. p. 340). 

dead and buried,” when I saw its 
resurrection in 1888.in the ‘ Catalogue of Marsupials.’ I consider 
i t  my duty to give to this supposed Brazilian species of Didekhys 
eternal repose, and to deliver zoological literature from an error 
threatening to become hereditary from generation to generation. 

I believed D. alboguttccta 

2. On some Gazelles brought by Sir Edmund Loder from 
Algeria. By OLDFIELD THOMAS. 

[Received June 5, 1894.1 

(Plate XXXII.) 
By the kindness of Sir Edmund Loder I have been permitted 

to  examine and describe some Gazelles brought by him at different 
times from Algeria, a country in the Natural History of which 
he has always taken much interest. 

Of late years two Gazelles have always been recognized as 
natives of Algeria, namely G. dorcas, the Common Gazelle, and 
G. cuvieri, the Mountain Gazelle, or “ Edmee.” Many Gazelle- 
horns, however, evidently belonging to neither of these, having 
come into his possession, Sir Edmund undertook an expedition 
to obtain specimens of this unknown Gazelle, a quest in which he 
was fortunately successful. On his bringing back the specimens 
thus secured, toget,her with, another he had had some time in his 
possession, I was surprised t o  recognize no less than four species, 
two of them requiring description as new. The first of these 
is the Reem, an account of which is contained in the field- 
notes now to be read by Sir Edmund; while the other, being 
based on a skin purchased at Algiers many years ago, must unfor- 
tunately still remain a mystery as to exact locality until some other 
enterprising sportsman is able to find out where it really lives. 

Sir Edmund Loder is much to be congratulated on the success 
of his expedition, and on the increase of our knowledge about the 
Gazelles which has resulted from it. 

The following are the four species represented :- 

1. GAZNLLA DORCAS, L. 
The Common Gazelle of the Algerian Sahara generally. 

2. GAZELLA CUVIEBI, Og. 
A fine male specimen of the “Edmee” from the mountains 

(Its skull- north of Biskra is among Sir E. Loder7s trophies. 
rneasurements are given on p. 4i8.) 

3. GAZELLA RCFINA, sp. n. 
Very fiiruilar in coloration to  G. rujifrow, Gray, but distinguished 
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by its much larger size, heavier skull, stouter hoofs, and by the 
indistinctness of the light facial bands. 

The general colour is a bright rich rufous, very different to the 
pallor of B. loderi. The central facial band is especially rich, 
almost approaching chestnut, while the light bands on each side 
of it, although distinguishable, are only slightly paler than the 
general body-colour, contrasting markedly with the white and 
prominent corresponding bends in other species. Crown, cheeks, 
and side8 of neck pale rufous. Ears proportionally rather short, 
their exterior surfaces rufous, similar to the bcdy in general j their 
edges and inner surfaces whitish. Dark lateral bands very strong 
and well-defined, although narrow (1 to 13 inch broad), nearly 
black j light lateral bands sharply defined from the deep colour of 
the middle back, concolorous with the neck, cheeks, and crown. 
Dark pygal band but little developed. Belly white. Limbs rufous 
in front, whitish behind ; knees without tufts, but with a narrow 
ridge of rufous hairs running down the metacarpus just below the 
knee. Hoofs large and heavy, twice the bulk of those of G. YUJ- 
frons. Tail rufous basally, black terminally. 

Skull (fig. 1) stout and heavily built, with short broad nasals, 
large and widely open anterior nares, broad heavy muzzle, and 
large teeth. 

Fig. 1. 

Skull of Gazella n p a .  

Horns unusually short in proportion to the general eke, those 
of the type, which is unquestionably full-grown, less than once 
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and a half the basal length, while in an equally aged 8. cicvieri 
they are nearly twice that length j they are, however, very thick 
and strong, As to direction, they are rather far apart basally, and 
diverge evenly but slightly upwards ; for their basal two-thirds 
they curve backwards, bu t  so far less than in other species that 
their hinder profile is scarcely concave; their tips bend again 
equally slightly upwards. Of rings they have only about 10, 
strougly developed in front, but obsolete postero-externally. 

Measurements of the type, a flat skin, probably somewha’t 
stretched :- 

Head and body (c.) 1400 mm. ; tail without hairs 160, with hairs 
280 ; ear from notch 132 ; fore hoof, length 54 ; hind hoof 54.1 

(Skull, see p. 472.) 
HaB. Doubtful. Type bought at Algiers. 
In describing this very handsome Gazelle as new the first point 

to be considered is its distinctness from G. m$frons, Gray, the 
Senegal Gazelle, of which the typical specimens are in the British 
Museum. These specimens are two, male and female; but the 
male is unfortunately far younger than the type of C. re$fi?za, so 
that the great difference in size between the two species has had 
to be discounted in the case of one co-type by considerations of 
age, and in the other of sex. But a careful comparison of a set of 
other Gazelles, incltiding G. g r a d ,  smmmerrinyi, belanetti, and 
muscatensis, has shown (1) that size does not greatly increase, 
however much the horns may elongate, after 112’ is up; and (!) 
that the sexes, widely different as the horns are, do not differ in 
bulk to anything approaching the extent by which the type of 
67. ru$iaa exceeds the female co-type of ru$frons. 

The two species, though undoubtedy closdy allied, are there- 
fore evidently separable on account of their differena in size. 

Secondly, the qnestion of GarzeZZa c o ~ i n i z a ~ ,  Pell., has to be con- 
sidered. This name was based on Buffon’s ‘‘ La Corine,” described 
from a specimen which lived in the menagerie of the Duke of 
Orleans, and of the locality of which no mention is made ’. 

Although the figure given of this animal shows undoubtedly 
much resemblance to  8. racfiizct, the measurements, both those of 
the body aud those of the skeleton3, are absolutely incompatible 
with it, Buffon’s animal, whatever it was, having been if anything 
smaller than ff. ru$frons, from which, as already noted, G. rufinn 
is distinguished by its considerably greater size. The true deter- 
mination of the Corine is, and perhaps must always remain, im- 
possible of solution, as Buffon’s own statement that, in common 

La Corine, Buff. H. N. xii. p. 261, pl. xsvii. (animal 9 )  (1764). AiitiZ~p~ 
coriniba, Pall. Itisc. Zool. p. 7 (1766). 

l3uffon’s reference to the COIUB of a horn brought from Senegal by 
Adanson must not be mistaken for a statement as to the locality of the living 
type specimen. 

An unfortunate misprint in the headline of Buffon’s page 265 has given 
rise t o  some misapprehension as to the pertinence o f  the long table of iuea- 
Yurements there given. Instead of ‘‘ du Kevel ” the line should run “de la 
Corine,” as is clearly shown by the text of the preceding page. 

PROU. ZOOL. Soc.-l894, No. XXXI. 31 
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with “ La Gazelle ” and “ Le Kevel ” (both undoubtedly referable 
to ff. dorcas), i t  had knee-brushes and was of much the same size 
and colour as they were, conflicts with his plate, in which the 
artist has depicted it as without knee-brushes, bulkier in general 
build, and with a far better marked lateral line than in the other 
two. This being the case, all attempts to determine it with certaiuty 
may be abandoned as futile. 

It is unfortunate that for the present the exact habitat of 
0. ruJinu is unknown, as the skin was merely purchased in Algers. 
From the richness of its colour it is not likely to be the inhabitant 
of an arid sandy district such as is the home of B. looderi, but i t  
may come from some of the more brush-covered downs of the 
Sahara. 

4. GAZELLA LODERI, Thos.’ (Plate XXXII.) 
Size small ; form light and delicate ; weight of an adult male 

(teste Loder) about 34 Ib. 
General colour very pale sandy or buff, the richest colour of the 

after-back approximately “pinkish buff ” of Ridgway, and even 
this becomes paler and almost white anteriorly on the neck and 
crown, and posteriorly on the sides of the rump. Face-markings 
very faint, the central facial band and dark facial streaks ouly 
“ buff,” and contrasting but little with the ill-defined pale facial 
streaks. Crown nearly white, as are also the long and well- 
clothed ears. Light lateral bands scarcely visible, and the in- 
distinct dark one6 below them hardly as deep as Bidgwy’s “ clay 
colour,” as is also the case with the dark pygal band. Tail sandy 
at base, darkening terminally to blackish brown. Front of fore 
legs pale sandy buff, of hind ones whitish. Kuees with short but 
distinct brushes. Hoofs very peculiar, and evidently specialized 
for progress over light yielding sand. They are much elongated, 
very narrow, and produced above into a sharp knife-edge; the 
angle at which their plane of wear lies shows that they are 
habitually widely divergent in life, as might indeed be expected. 

Skull (fig. 2) of about the size and proportions of that of 
CT. hennetti, but rather lighter and more delicate. 

Horns very slender, close together at base, widely divergent 
hove, their tips from 8 to 10 inches apart in well-marked 
examples. Viewed from the side they are seen to curve slightly 
but evenly backwards for four-fifths of their length, while their 
slender tips are slightly recurved upwards, but there is nothing to 
call a terminal hook; their annulations are well defined and 
rather near together, amounting in number to 20 or more, the 
mast out of a large number oE horns being 27 in a particularly fine 
and graceful pair belonging to Sir E. Loder. 

Measurements of the type, au adult male skin, with perfect 

Length of body (approximate) 900 mm. ; ear from notch 130 ; 
skull :-- 

Ann. Mag. N. H. (6) xiii. p. 462 (1894). 
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hind-foot, without hoof (c.) 280 ; length of €ore hoof 64, of hind 
ones 56 ; tail wit,hout haim, 90. 

(Skull, see p. 472.) 

Fig. 2.  

Skull of Gazella loden'. 

gab.  Sand-dunes of Oued Souf, about 100 miles south of 
Biskra. 

This remarkiible little Gazelle is readily distinguishable from all 
other species by its pallid colour, semi-obsolete markings, slender 
divergent horns, and long narrow hoofs. 

I t s  habitat, as may be seen by the field-notes of its collector, is 
somewhat inaccessible, and it is therefore the less surprising that 
examples fit for description have not previously fallen into the 
hands of naturalists. I t s  horns have, however, long been pur- 
chasable a t  Biskra, and the first I had seen were bought there 
by Mr. Rowland Ward, and submitted to me for examination 
about two years ago, but the horn characters were too little marked 

(See field-notes by Sir E. Loder, p. 473.) 

31* 
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for the species to be described merely on the specimens I then 
saw. 

Loche, i n  his work on the Mammals of Algeria, speaks of a 
Gazelle known to the Arabs as “el Rim,” the name now used by 
them for B. loderi ,  and no doubt the same species was intended. 
His reference riins as follows :-“ Les Arabes distinguent encore 
sous les noins de el Rim et el Cherpi  cleux autres Gazelles que 
11011s n’avons pas jusqu’ici eu occasion d‘exaininer, et qui pourraient 
6tre des mdtis des esphces prdc6dentes”‘. This sentence was 
quoted by Lataste in 1885’, but he had no information of his own 
to add to it. 

I t  has therefore been reserved for Sir E. Loder to clear up the 
history of this interesting Gazelle, so long known by reputation, 
but until now au unsolved mystery to the scientific world. As 
his expedition into the desert was undertaken expressly to obtain 
the Heem, aiicl thereby settle a doubtful problem, it is only right 
that the species should bear his name, which I haye therefore had 
great pleasure in attaching to it. 

Whether the compnnion problem of “ el Chergui ” is equally 
solved by Sir E. L o a d s  specimen of B. rufina above desci*ibed is 
a point which can be settled only when we know the exact locality 
and Arab name of the latter. 

__ 
c.)204 

83 

69 + 

30 
52 
34 
114 
120 

50 
66 

XliulZ-niensitrements(in millimetres) of tlidlyerian Gazelles referred to. 
(A11 adult males.) 

194 
173 
85 

64 
34 
67 
24 

101 
98 

44 
56 

Greatest length ..................... 
Basal length ........................ 
Greatest brcadth.. ................... 
Anterior nares. length (gnathion 

to nasal tip) ..................... 
Anterior nares, greatest breadth. 
Nasals, length ........................ 
Nasals, breadth ............... I... .. 
Gnathion to orbit .................. 
Palate, length ........................ 
Gnatbion toalveolus of‘ fronf, pre- 

molar .............................. 
Length of molar series ............ 
Horns-length round cuvea iu 

front .............................. 
Basal circumference ......... 
Least distanceof hornsapiirt 

at base ..................... 
Breadth across outside bases 

of two horns ............... 
Tip to tip ..................... 

170 
158 
78 

50 
20 
44 
19 
85 
83 

3’1 
55 

303 :’ 
99 3 

16 

70 3 
1123 

22 

86 
141 

:. cziuieri 

210 
187 

02 

60 
25 
65 
27 

113 
111 

51 
60 

548 
108 

105 

73 
110 

-- 

14 

65 
192 

Expl. Alg., Mamm. p. 69 (1867). 
Mamm. Barb. p. 174 (1SS5) (Act. Linn. SOC. Bord. xuxix.). 
I n  another finer specimen, whose basal length is about 5 mm. longer than 

in that measured. - I - 
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3. On the  L r R e e m ”  Antelope of Algeria’. By Sir 
EDMUND GILES LODER, Bart., F.Z.S. 

[Received June 1, 1894.1 
I 

Seventeen years ago (in 1877) I bought in the bazaar at  Biskra 
several pairs of Gazelle horns. They obviously belonged to three 
species : Gazelh dorcas, called by the Arabs L L  Rezal ” ; G‘nzella cuviwi, 
which they call “ Admi ”; and a third called ‘‘ Reem,” which I was 
not able to identify with any described species. All these horns 
were on frontal bones only. It is very rarely that the Arabs bring 
in any whole skuils or skins for sale, and I have never seen any- 
thing but frontlets of the “ Reem.” 

I n  1891 and again in 1893 I. went out t o  Algeria for the 
purpose of h tinting Mouflon (0th tra1~elr~p7ius). 

I n  187’7 I had been prevented from going after them except for 
a few hours at  a time. On these later trips I was more successful 
and secored some fine male Mouflon, a female of the large Moun- 
tain Gazelle (Gazella azcuiari), and a few specimens of Gcczellu dorcas. 

At Biskra I again found horns of the Reern, but got no infor- 
mation about it except that it u a s  reported to live in the sand. I 
heard a French name for i t  for the first time, 6‘ Gazelle des Sables.” 

As my friend Mr. Alfred Pease was spending a second winter at  
Biskra and hsd made the acquaintance of several native hunters, I 
requested him to try uha t  he could do to find out the habitat of 
the Reem. About Christmas-time last year he wrote to me that he 
believed he had reliable information that the Reem was to be found 
in the desert near Uhegga, only about 50 kilometres south of Biskra 
?n the caravan-route to  Tonggourt. 

W e  made arrangements tor a camping trip, and I left England 
on February lst ,  and started from Biskra with Mr. and Mrs. Alfred 
Pease on February 8 th  of this year. 

After two days’ marching we got to Chegga and made inquiries 
respecting the Beem. No one seemed to know anything about the 
animal except one Arab, who said that if we went on farther south 
we should come to a place called Ain Gebberali, where there were 
a few Reem, but if we went on still farther to Hamraia u e  should 
find the lieem in quantities. 

We therefore travelled on for t u  o or three more days until we 
came to llaruraia, but on making inquiries about the Reem the 
answers were very unsatisfactory. W e  determined, however, before 
giving up the search, to  stay here a day to hunt and Bee what game 
there was in this part of the desert. 

I n  the early morning of the next day Pease started off from 
camp with an Arab in one direction, while I went off in the other. 
By the evening we had covered a considerable extent of country and 
had used our glasses from every available rise in the ground. We 

[’ GAZXLLA LODXEI, Thomas, above, p. 470.-En.] 
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saw several small herds of Gazella clorcns, but no tracks even of any 
other Gazelle. We did not seem to be any nearer to obtaining a 
Been1 than when we started from Biskra. 

At   night^, when we got back to  camp, we were told that a negro 
camel-herd had been there during the day, and had said that we 
were not at all in the right country for Xeem, that h e  was well 
acquainted with the animal and knew where it was to be found. 
H e  came into camp again the next morning and told us that the 
Reem had  long slender hoofs and tender feet, lived only in 
the soft sand, and would be unable to run on hard stony desert 
such as t,hat round Hamraia. H e  said he could take us to the 
Reeni country, in rolling sand-hills, but we should not be able to 
camp very near as there was no water for our horses and pack- 
animals. 

W e  agreed to  go with him, and he led us  a day's march dil l  far- 
ther south towards the Oued Souf, and then turned off the Carawn- 
track to the east and chose a camp in the sand about an hour and 
a half from water. (Almost all the water in the desert is brackish 
and had, but the water we got here was positively nasty.) 

The next morning we left camp rery early on horseback, wit'h 
the negro on foot and an Arab hunter riding a mule. The negro 
lrd the way a t  a tremendous pace, keeping up a good trot in the 
soft sand and sometimes running fast for a couple of miles with- 
out a stop across the dry arm of a chot,t, kwping us a t  a halid- 
gallop most of  t,he time. 

After two hours and a half the negro pointed out the Erst h c k  
of the R.eem, which is quite easily to  be distinguished froin that, of 
G'rczeblri d o ? v ~ s  from its much greater length. We now unsacltiled 
the horses, tied them up, and went off in two parties to hunt for 
Brem. The negro led the way in front of me, going slowly and 
with great: caution, as the lieem is extremely w m y  and against the 
nearly white sand can detect a nioying object a long way off. W e  
had not walked rery far when we saw the head of a Reem looking 
over the top of a sand-ridge a t  about ,300 yarcls distance. W e  
stayed for a long time perfectly still behind n tuft of tall alpha 
grass, till a t  last the l i e d  disappeared. A.s soon as it was out 
of sight we ran as hard as u-e could across the bare sand to the top 
of the next ridge, and again sheltered ourselves behind a t,uft of 
alpha. When we looked out cautiously we saw'that the Reern 
had moved on to another sand-hill more to  our left, and was again 
showing just the top of his head over it. W e  had, however, con- 
siderably reduced the distance. Again he stopped perfectly still for 
a long time and then turned and moved off. W e  ran to another 
ridge, and I caught sight of him trotting to the top of the sand-hill 
beyond a t  about 150 yarcls. At  the top he t,urned and I fired at 
once and got him. A lucky shot ! as the distance was long for SO 
small an animal. It was a good male, with horns 13 inches long. 
I haye not seen any much longer than t,hese. 

After taliiiig the Reem back to the place where we had left the 
horses, we started off again, and during the day saw seteral small 
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lots containing both males and females (4, 5 ,  and 2), but did not 
get a chance of another shot. 

We hunted the sand-hills for two more days ; on the third day 
our negro guide took us much farther from camp, running before 
us with surprising speed and endurance for three and a half hours 
before we balted and tied up our horses. In the evening, after 
walking all day in a hot sun and on soft sand, he showed himself 
still untired aud ready to ruu a t  the same pace back again to camp. 
This remarkable man said that he had lived for seven years in the 
desert without sleeping in a house or tent, and had hardly tasted 
water, meat, or bread ; during the whole of that time his food con- 
sisted of dates and camel's milk, and he attributed his strength to 
this diet. The long distance of our camp from the sand-hills where 
the Reem is found was a great hindrance, as we could not hunt for 
them at t,he time they were feeding. By the time we got t,o the 
ground they were already lyinp down for the day, generally on the 
top of the sand-ridges, and keeping a watchful look-out. W e  saw 
sever.il sinail herds each day, but neither of us ever got another 
chance of a shot. 

We were lucky in having calm weather, as a sand-storm in that 
coiintry is a very serious matter. The air gets as thick as during 
a bad London fog and one cannot see even a few yards ahead, 
making it quite impossible to regain camp, all tracks being blotted 
out in n few minutes by the wind. Our experiance of sand-storms 
was limited to one day, our last day in the desert, luckily for us 
well outside the region of the sand-hills, when leaving our caravan 
behind we rode in 50 kilometres to Biskra in the teeth of a cut,ting 
wind filled with dust and sand, an extreiuely painful experience j 
but we were in no danger of losing our wav as we were then on the 
broad track worn by the caravans travelling between Biskra and 
Touggourt. 

The Reem is remarkable for its light and uniform coloration, the 
ordinary Gazelle-markings being bardly noticeable. The long 
slender hoofs are also. very peculiar, reminding one of those of 
l'rayelaphus spekii, which lives in the swamps on the borders of 
lakes and rivers. 

It is quite certain that the Reem can never drink, as there is no 
water in this country at all, except in the coniparat~ively deep wells 
dug by the natives. 

The following measurements of the male Reem were taken di- 
rectly after it was killed :-Height a t  shoulder 2 ft. 4 in. ; girth at 
brisket 2 ft .  1 in, j length of horns 13 in. It weighed, after being 
brought into camp (without entrails), 34 Ib. These are about 
the measurements and weight of Gazella dorms. 

For comparison I give the measurements of a good male Gazelln 
euvieri which I killed in the moiintnins a few weeks aft.er the Reem : 
Height a t  shoulder 2 ft. 7 in. j girth a t  wit,hers 2 ft. 8i in. ; weight 
without entrails 58 lb. 

As to  the distribution of thase species, 1 map say that Grizello 
mvieri is found eutirely in the mountains, never clown in the true 

Pease also saw a few. 
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desert. It climbs like a Chamois to the tops of the highest moun- 
tains in the rockiest ground, and is often found in the jnniper- 
forests on the mountain-slopes. These are also the, haunts of the 
Mouflon, the two animals being constantly seen on the same 
ground. 

Gazella tlorcas is found all over the hard stony desert and also 
on the foot-hills, so that it sonietimes overlaps the range of the 
Admi. I have seen a few in the sand-hills, the true country of 
the Reem ; bnt I believe that still farther south it is not found, its 
place being taken entirely by the Reem. I quite believe the state- 
ment of the natives Mmt t.he &ern is never found off the soft 
sand. 

4. Note on the Period of Gestation of the Indian Antelope, 
By Sir EDMUND GILES Antilope cervicupra (Linn.). 

LODEH, Bart., F.Z.S. 
[Received Jnng 1, 1894.1 

Well known as is the Iudian Antelope, the period of its gestation 
does not seem to have yet been ascertained. Blanford, in his ‘ Fauna 
of British India,’ 1888-91, quotes Elliot, “ The rutting-season 
commences about February or March, but fawns are seen of all 
ages at every season ; ” and adds a note of his own, (( I cannot fiud 
the period of gestation recorded.” Jerdon, in his cMammals of 
India,’ 1874, gives the same quotation from Elliot. Sterndale, 
‘ Natural History of the Mammalia of India,’ 1884, copies this 
quotation but not quite correctly : - J r  The breeding-season begins 
in  the spring, but fawns of all ages may be seen at any time of 
the year.” 

Having kept a herd of these Anteiopes for several years, prac- 
tically in a wild state, in a park of considerable extent, 1 should 
like to take this opportunity of putting on record my own 
observations. 

I find that the does of this species breed regularly here twice 
every year. One pmticular doe, which is tamer than the others, 
and therefore perfectly well known, had a young one on April 10, 
1892, and anothey young one on November 10 of the same year. 

It is usually very difficult, if not impossible, to tell the e m c t  
date of the birth of a fawn, as the does hide their young ones very 
closely in the heather and bracken for B fortnight or three weeks, 
visiting them only during the night. 

When the young ones are first seen with the herd they are 
probably three weeks to a month old. 

Another doe had a young one on May 7, 1893, and a second on 
October 14, 1893. The period of gestation must therefore be 
about 5 months. 
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5. Notes on a particularly Abnormal Vertebral Column of 
the Bull-frog; and  on certain other Variations in t h e  
Anuran Column. By W. BLAXLAND BENHAY, DSc. 
(Lond.), Hon. M.A. (Oxon.), Aldrichian Demonstrator 
in Comp. Anat. in t h e  University of Oxford. 

[Received Apnl4, IS‘&.] 
(Plate XXXIII.) 

Among the skeletons of 12ana muyiens which are kept in spirit 
and used for class purposes at Oxford I came across o m  specimen 
which exhibited certaiu striking abnormalities. Like the rest of 
the vertebral columns this had not been entirely macerated, so that 
the vertebrse were still connected by connective tissue j and as the  
outlines of the vertebra were not wrl! defined, the specimen loolred 
a t  a first glance merely slightlv curved-the curvature being more 
marked on the ventral than on the dorsal surface. 

I ha\e had drawiugs made of this column, natural size, viewed 
from below and from above. 

There are the normal number of transverse processes on each 
side, via. eight, but it will be noticed how curiously these eight 
are distributed. There are only six separate vertebral pieces 
(A, B, C, D, E, F), three of them being “compound vertebne” 
and showing more or less distinct signs of their fusion. The 
first “piece” consists of the normal “atlrts” fused with t h e  
second vertebra, which possesses the usual pair of transverse 
processes. The second piece (B) consists of 2$ vertebra j on the 
right side it carries two transverse processes, on the left three. 
The next two vertebral pieces appear to be perfectly normal 
verbebra, each with a pair of transverse processes, and, as far as 
can be judged, they are symmetrical. 

The fifth vertebral piece (E) consists of 12 vertebrae, 5nd bears 
two trausverse processes on the right side, and only one on the 
left-thus it is the complenient of the second piece. 

The last, or ninth, vertebra is normal and articulates with 
a normal urostyle. 

The separate vertebral pieces, which present abnormalities, are 
drawn the natural size; but their side views are represented 
txice tho natural size. 

The first piece (A), figs. 3-6, consisting of “ atlas ” and second 
vertebra, is asymmetrical ; the  fusiou is greater on the right than 
on the left side, for on the latter there is a large intervertebral 
foramen, j us t  in front of the transverse process, whilst on the 
right side there is an extremely small perforation through which 
even a very fine needle will not pass, and it is scarcely likely that 
the 6‘ hypoglossal ” nerve could issue here. On this side, however, 
the neural arch of the “ atlas ” is less extensive than on the left ; 
and it is possible that the first spinal nerve, instead of issuing 
between the vertebra, passed in front of the arch, for there is 

(See Plate XXXIII.) 
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a well-marked notch (x, fig. 6) between i t -and  the facet ,for the 
occipital condyle. The dorsal limit of the neural arch of the 
‘‘ atlas” is fairly distinct, except on the right side ; elsewhere the 
hinder margin overlaps the anterior margin of the second vertebra 
in the usual way, but synostosis of the zygapophyses and arches 
has taken place : there is no hole between them. 

The centra, too, are entirely anchylosed, but the line of fnsion is 
yery distinct, and, as Rowes has noted ’, is marked out by a pro- 
minence or ridge. This line of fusion is not symmetrical, as the 
drawing shows. 

The second vertebral piece (B) (figs. 7-11) possesses three neural 
spines ( (A,  6, c) ,  but is composed of only two vertebrae on the right 
side, each with a transverse process (III.’, IV.’) ; whilst on the left 
there are distinctly three vertebrae represented by three transverse 
processes (III., IV., V.). 

I f  this compound piece be viewed from below (fig. S), certain 
faint lines are seen crossing the compound centrum in oblique 
directions : they are not by any means distinct, and result rather 
from differences in structure than from any ridge; but t,hey indicate 
the planes of fusion and suggest that this piece consists of the 
normal 3rd vertebra (HI.), followed by a semi-vertebra (IT.) on 
t,he left, side, and this again by a complete vertebra (IV.’, V.). This 
suggestion seems to receive a certain amount of confirmation from 
the fact that the compound centrum is curved, the concavity being 
towards the right. This interpretation acquires further justifica- 
tion from the fact that there is a half neural arch with its spine (6) 
separating, on the left side, the niore normally constituted arches. 
The first of these is, however, distorted, the neural Rpine ( a )  being 
directed distinctly towards the left side ; the anterior zygapophyses 
are asymmetrical, and other evidences suggest strong compression 
uf the arch, resulting in a forward thrusting of the left half of the 
:mh (111.) by the extra half vertebra (IV.), 

The hinder region of this compo~incl piece is symmetrical. 
Here, as before, the fusion between the arches dorsally is 
complete, but laterally the intervertebml foramina exist-a small 
one on the right side (fig. lo), jusb admitting an ordizlary needle ; 
two larger ones on the left (fig. 9). 

The transverse processes are curiously unsymmetrical (figs. i, 
8, 11). The first on the left side (IIl.), the strongest, is bent 
downwards ; the third (V.) an t,his side is directed nearly straight 
outwards as in the normal Frog; whilst on the right side the first 
transverse process (HI.’) is quite short and ends in an irregular 
fashion ; t,he second (IV.’) is long, and appears to correspond in size 
with that of the fourth vertebra in a normal column, and, like it, 
is curved upn-ards. The correspoiicling transverse process of t,he 
left side (J.V.) is smaller and irregular ; whilst that marked V. is 
directed lipward and agrees with that carried by a normal fifth 
vertebra. 

Howes, “Notes on the Variation and Development of the Vertebral and 
Limb-skeleton of the Amphibia,” Proc. Zool. SOC. 1893, p. 2GB. 
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The next two pieces (C, D) appear to be entirely normal 
vertebra, and separated from the rest would undoubtedly be 
regarded as such. 

The third compound piece (E) (see figs. 12-15) consists of the 
normal eighth vertebra, with an extra half neural arch and trans- 
verse process on the right side (VII.’). Ventrally, the centrum 
is only slight1.y unsymmetrical, being a little longer on the right 
than on the left side. There is no sign or mark of an extra 
centrum. B u t  dorsally there is evidence, in the existence of two 
neural spines (d,  e) ,  together with a deep groove halEway along the 
right arch, as well as in the presence of two transverse processes, 
of: fusion of an extra half vertebra (VII.’). 

There is an intervertebral foramen between the two transverse 
processes of the right side: of the latter the anterior (VII.‘) is 
directed straight out ; the posterior (VIII.‘) is flattened, and its 
distal extremity curves upwards, in a manner only slightly diflerent 
from the normal. 

I have used the word “ fusion ” of vertebra j but in the caqe of 
the  second or fifth vertebral pieces I do not feel a t  all sure tha t  
such is the proper term to emploj-. 

Bateson (‘ Materials for the Study of Variation’), in describing 
a somewhat analogous case of an extra half vertebra in a Python, 
remarks (p. 104) that the bone in question (which is closely like 
the 5th piece (fig. 12) of Runrc mugiens) “ i s  not two vertebra: 
simply joined together, as bones may be after inflammation or the 
like, but it is two vertebrae whose adjacent parts are not formed, 
and between which the process of division has been imperfect : 
with more reason i t  may be spoken of as on0 vertebra partly 
divided into two, but this description also scarcely recognizes the 
real nature of the phenomenon.” 

Rateson refers to one or two other similar cases in Reptile?. 
Rut in the specimen of Ruraa nzugiens we have this point of 

difference, that the normal nuinher of vertebrm and transverse 
processes is retained on each side-there being, however, 9 
neural spines to the first eight vertebrae. There is evidently no 
LLintercalation” of half a vertebra; bat it seems to me that 
during development the Iines separating the mesoblastic somites 
were oblique instead of at right angles to the axis of the body, and 
t h n t  the wrong halves met across the middle line, as we find in 
cases of abnormal seementation of the body in Cliaetopods (see 
Cori, Buchanan, &c.), giving rise to L L  spiral segments.” 

Thus the sclerotoirie destined to give rise to the right half of 
the fourth vertebra has untted, not with its corresponding left 
sclerotome, but with the left sclerotome of the fifth vertebral 
segment. If this be the case, then the apparently symmetrical 
vertebral pieces C and D are not really so, but, as is indicated on 
the drawings, the third piece consists of $ V. and 3 VI., and the 
fourth piece of 3 VI. and 3 VI1.-resulting in two entire, and 
seemingly normal, vertebrae. But what is as curious as anything 
is the rectification wbich Occurs in the fifth vertebral piece (E). 
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This piece, taken by itself, as we have seen, shows very little 
asymmetry-it is quite similar to the Python’s vertehra figured by 
Bateson, and his descript,ion (p. 105) and explanation would 
equally apply here. But we see that, in the Frog, no asymmetry 
of the entire column results. It would, no doubt, be too 
laborious to count the entire number of ribs in L Pyt,hon, but the 
suggestion may be made that the apparent “ partial division ” on 
one side (fig. 10, II., of Bateson) may be due to the same cause as 
I suggest above, find that it might be ‘‘ rectified” further back by 
another half on the opposite side. H e  mentions, however, t,hat 
the 185th vertebra of this same Python ‘I had a similar doubling 
of t,he right side,” so that, no doubt, he would have observed any 
corresponding doubling on the left side if it had existed. 

I n  his paper on abnormal Frogs’ vertebrae, just mentioned, 
Howes refers to the rarity of the “fusion”of the eighth and 
ninth in It. esculenta, so that it seems worth while to add to his 
specimens two others which I have met with ; whereas Adolphi 
found only one such case in 212 Toadd examined, I have met with 
two cases in eight skeletons of R. mugiens (exclusive of the 
abnormal specimen just described). I n  each of these two 
skeletons, in fact, the conditions of the sacral and eighth vertebrae 
are precisely those described and figured by Howes on p. 269 
(figs. 1 a, 1 b, I c), and, its there, my specimens present the slight 
ridge at  the line of fusion. It seems, then, that R. ntzcyiens pre- 
sents greet scope for Mr. Bateson : various kinds of ‘( variations” 
occurring evidently with considerable frequency. 

Having met with these instances, it seemed desirable to look 
over the skeletons in our Museum, so as to note any other 
abnormalities in the vertebral column which might be presented 
by them. I was rewarded by finding two cases in species of 
Toads. The first case occurs in a dried skeleton of Bufo q u a ,  in 
which the ‘‘ atlas ” is co-ossified with the second vertebra. 

The second and more remarkable case I noted in B. pantherinus. 
Here the seven anterior vertebra are perfectly normal, but the 
eighth and ninth are united with one another, and the  Iatter with 
the urostyle (see fig. 16, nat. size). The transverse process of the 
eighth is fairly stout, that of the ninth is, as usually the case in the 
genus Bufo, very considerably expanded ; XT hereas the union of the 
eighth and ninth centra is indicated by ‘‘ Howes’ ridge,” there is 
no indication of the junction between ninth and the urostyle, the 
centrum is here quite smooth. The sacral transverse process is 
continuous with the lateral flange or ridge of the urostyle, and 
there is no ‘& coccygeal foramen ” for the tenth spinal nerve, such 
as usually occurs, the last perforation being just behind the 
enlarged tranvverse process. 

Similar instances of fusion of the ninth vertebra with the urostyle 
Adolphi, Morph. Jahrb. xix. p. 320. 
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appear, according to Hoffman f‘ Bronn’s Amphibia’), t o  be normal, 
or at  any rate very frequent, in PGa, Pelobates, and Dactylethrcc 
(Xenops). 

EXFLARATION O F  PLATE XXXIII. 

Figs. 1-15 illustrate the abnormal vertebral column of R. mugiens, and vere 
drawn by my wife, to whom my thanks are due. 

Fig. 1. The vertebrd column, ventralview: natural size. A, B, 0, D, E, F, the 
six niovable vertebral pieces. The Roman numerals indicate the 
corresponding vertebra: of‘ the two sides. 

Fig. 2. The vertebral column, dorsal view: natural size. Lettering as in 

Figs. 5, 6, 9, 10, 14, 15 are drawn twice the natural size. 
Figs. 3-6 represent the 6rst vertebral piece, A, from above, below, and froin 

each side. 
.T. The deep notch on the riglit, side between the neural arch and 

the articular cup for the occipital condyle. 
y. The minute intervertebral foramen. 

Figs. 7-11 represent the second vertebral piece, B, from above, below, the two 
sides, and in front. a, b, c. The three neural spines. tr .p.  The 
transverse processes, which are supposed to be cut short. in fig. 9. 

The dotted lines in fig. 8 represent the liues of union, but are  more 
strongly marked than in the specimen. 

Figs. 12-15 represent the fifth vertebral piece, E, from above, below, and from 
each side. 

Fig. 16. Bzlfo paefheri~hs,  ventral view of terniinal region of the vertebral 
c. Oar- 

fig. 1. 

d, e. The two neural spines. 
The transverse processes are represented as being cut short. 

column, natural size, 
tilage. 

9. The foramen for last spins1 nerve. 

6. On the Pupils of the Felida. 
By GEOHQE LINDSAY JOHNSON, M.D., F.R.C.S., F.Z.S. 

[Received May 31, 1894.1 

There has been considerable controversy with regmd to the 
shape of the pupils of the eye of the Felids. I n  the text-books 
the statements vary : some say that all the Pelids have more or 
less vertically oval (or oat-shaped) pupils, others, again, state that 
the pupil is round in some and oval in others. Most naturalists 
merely refer to the  domestic cat, and some go so far as to divide 
all domestic cats into two classes, viz. those with round and those 
with oval pupils. 

I n  the course of my investigations on the ophthalmology of the 
Memmalia I have had abundant opportunities of noticing the 
shape of the pupils in the Felids. As B knowledge of the shape 
of the pupils of animals and of the comparative anatomy of their 
irides may contribute to our knowledge on accommodation 
generally, and clear up some important questions connected with 
Astigmatism, the observations I am about to record may have 
some practical value. 

I will first refer to domestic Cats, 180 of which, comprising the 
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chief varieties met with in this country, were examined by me 
with t,he same degree oE luminosity and classed according to the 
shape of their pupils, as shown in the following table, in which 1 
me the terms relating to  shape in the sense hereinafter indicated 
and illustrated. 

I examined the animals twice over, first by daylight, and then 
by gas-light, the results on both occasioris being the same. 

- 
Short-haired Cats 

(Males) .................. 
Short-haired Cats 

(Females) ............... 
Short-haired dark-blue 

and silver-grey tabbies.. 
Sianiesa Cats (Males). ..... 

,, ,, (Females) ... 
Short-haired gelded ...... 
Kittens (tabbies) ......... 
Loug-haired Cats (Males) 
Long-haired %tt8 (Fe- 

males) .................... 
Long-haired gelded ...... 

Total ............ 
-- 

I Number Round. Nearly 1 examined. 1 I round. TortoimsheU. 
- 

- 

20 

17 

13 
3 
0 

19 
4 

16 

30 

33 

14 
4 
2 

25 
7 

22 

29 
14 

1 

2 

1 
u 
0 
1 
1 
0 

180 

4 

9 

0 
1 
1 
2 
1 
5 

6 

5 

0 
0 
1 
3 
1 
1 

1 111 1 lo  

Fig. 1. 

Round Pointed 
oval. oval. 

7 I : 
40 I lD 

a 6 C a C 

I understand by :- 
Round-Practicdy a perfect circle. 
Nearly round or Obtuse round-The area common to two equal 

circles whose centres are separated by not more than a +6 part of 
their diameter. (5.) 

Round oval or Rectangular oi1aGThe common area formed when 
the circles are separated by about Q part of their diameter. 

Pointed oval or Acute oval-The common area formed when the 
centres of the circles w e  separated by 4 or more than a quarter of 
their diameter. (d & e.) 

It will be seen by the above table that no general rule can be 
established as regards variety, with the exception perhaps of the 
blue tabbies, in which no oval pupils were observed. 

The colour of the iris seems to have no bearing whatsoever on 
the shape of the pupils. Hex likewise does not seem to be any 
guide, as the following summary of the above table shows :- 

(Fig. 1, a). 

(c.) 
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-----I_ 

Males ............... 
Females ........... 
Gelded ............ 

I 
Number Round. ~~~~~ I Rect. Oval. Acute Oval. 

~ -_-- 
65 38 1 10 6 

64 33 4 20 8 

37 21 3 9 4 

Fig. 2. Fig. 3. 

When I held a cat's face so that the unobscured sun shone 
directly on the centre of the pupil, and its image could be seen on 

I the cornea, I noticed the pupil immediately contl*act to the above- 
mentioned vertical slit. So close was the contact between the free 
margins of the iris that, so far as I could judge, no light entered 
the eye except through the two pinholes. Iu  fact, 1 found I could 
hold a cat with the lid2 held apart so that the sun shone directly 
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on to the pupils without it showing any signs of discomfort, nor 
did the animal trouble to use its nictitating membranes. I n  this 
respect it had the advautage over the big Felids with pupils which 
contract in a circular manner, since a circular pupil can never 
contract completely so long as it remains a circle. 

I obtained precisely the same contraction with a solution of 
eserine, whilst atropine or cocaine invariably dilated the pupil 
to its utmost extent, so that under the influence of these two 
latter alkaloids a11 pupils became perfectly circular (fig. 2, p. 453). 

In a11 Mammalia which I have so far examined I have noticed 
that when atropine is first dropped into the eye 8 slight con- 
traction invariably precedes the dilatation. This is most noticeable 
in the Felidz, as the pupil8 are so large. In  man it may easily be 
overlooked, owing to the small size of the pupil. 

Suddenly alarming a cat has the effect of momentarily dilating 
the pupil; whilst I have noticed that during sleep the pupil is 
contracted to an oval, but dilates to its normal condition as soou 
as the animal wakes. 

I n  the Wild Cat, the Geneta, and the Civet I found the pupils 
to  be very large and round, but in bright light they contracted to 
an oval in the same manner as in the domestic cat. I n  the Lion, 
Tiger, Puma, and Leopard, in fact in all the large Felide, the 
pupil is invariably round, and as a rule retains its circular shape 
when contracting, thus forming a decided contrast to the smaller 
Felidae. 

-- 

June 19, 1894. 

Dr. A. GUNTHSB, F.R.S., Vice-president, in the Chair. 

Mr. Sclater laid on the table the skin of a Monkey of the genus 
Cercopithecus, which had been deposited in the Society’s Gardelis 
by Mr. Wall, of 4 Lansdowne Place, Russell Square, on the 5th 
of March, 1894, and had died shortly afterwards. He pointed 
out that this Monkey unquestionably belonged to the local form 
which he had spoken of in his paper on the Cercopitheci (P. 8.8. 
1893, p. 255) as Cercopithecus diann ignitus, and which differed 
from the ordinary Diana Monkey in its bright chestnut thighs, 
shorter beard, and other smaller particulars. Mr. Sclater had lately 
seen a mounted specimen in the Berlin Museum, apparently also 
referable to this form of C. cliann. 

Mr. Sciater also exhibited the typical specimen of Cercopithecus 
gragi, Fraser, formerly in the Knowsley Collection, and now 
belonging to the Free Public and Derby Museum, Liverpool (cf, 
P. 8. S. 1893, p. 2.56), which had been kindly sent to him for 
examination by Mr. Henry 0. Forbes, Director of that Museum. 
Mr. Sclater pointed out thab there could be no doubt that this 
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species, which in his paper on Cercopithecus he had placed in the 
appendix as unknowu to him, was the same as G. erxlebmi of 
Pucheran (op. ci t .  p. 254). Therefore, if the strict law of priority 
were followed, Fraser’s name would be adopted for this species ; 
but, as it was doubtful whether Fraser’s name (Cat. Knowsley Coll. 
p. 8)) though in print, had ever been published, Mr. Sclater did 
not propose to use it. 

Mr. H. Scherren, F.Z.S., exhibited the nest of an Amphipodous 
Crustacean (Amphithoe littorina), and made the following remarks : 

c L  The Amphipods in the bottle are probably Amphithoe littorina 
of Spence Bate. They were tHken at  Jersey on May l&h, and 
have lived ever since in the bottle in which they are now exhibited. 
The nests and runs are at  the bottom of the bottle. I ha.ve had the 
opportunity, which Mr. Spence Bate did not enjoy, of watching the 
nests made. The Amphi pod gathered sand-grains and vegetable 
debris with its antennae, till the material was wit’hin reach of its 
gnathopods. The material was then applied to the mouth, probably 
in order to cover it with some adhesive secretive, and then pressed 
down by the feet to the structure, the crertture lying on its side the 
while. There are tubes in the floating weed constructed probably 
by this s ecies. An individual now in the p~ssession of Mr. Pocock, 

the course of one night.” 
of the I! ritish Museum (Natural History), made such a tube i s  

Prof. Ray Lankester, F.R.S., read a paper on the external 
characters which distinguish the ttwo Dipnoid fishes Lqicloeiren 
and Protopterus, and pointed out that there codd be no doubt that 
these two forms should be referred to distinct genera. 

This memoir will be printed in the Society’s ‘ Transactions.’ 

The following pnpers were read :- 

1. Notes on some Specimens of Antlers of the Fallow Deer, 
showing Continuous Variation, and the  Effects of Total 
or Partial Castration. By G. HERBERT FOWLER, B.A., 
Ph,D., Assistant-Professor of zoology, University 
College, London. 

[Received May 18, 1894.1 

(Plate XXXIV.) 

By the kindnes~ of my friend Mr. J. A. Walkce of Loch Ryan, 
N.B., I am enabled to exhibit to the Society an interesting pair 
of antlers of the Fallow Deer, put up by a, ‘rig,’ or buck castrated 
on one side. I have not been able to trace any description of 

PROC. ZOOL. SOC.-1894, NO. XXXII. 32 
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specimens of this species which show the effects of partial castration 
on secondary sexual characters, although the point is of con- 
siderable interest ; but dogmatic and contradictor.y statements on . 
the mat)ter are plent,iful enough. When searching for simihr 
specimens a t  the College of Surgeons and t,he British Museum, I 
fouud apptlrently undescribed specimens illustrating other points ; 
and I venture to submit these incomplete notes t o  the Society, 
chiefly in the hope of directing the  attention of, gentlemen who 
have herds of Fallow Deer t o  abnormalities in the antlers, especially 
with reference to the condition of the generative organs. 

The earliest account of experiments on the subject which I have 
been able to find is contained in the Introduction to  an Essay 
entitled ‘The Oeconomy of Nature in Acute and Chronical Diseases 
of the Glands,’ by Richard Russell, M.D., Y.B.S. (London 1755, 
8vo ; there is also x Latin eclition of the same date).-Exper. i. 
A ‘I very young deer” was castrated, which never put up any honlns. 
--Exper. ii. A young deer “some months older” was casbrated ; he 
had ‘‘ one little velvet bud instead of a horn on one side, and an  
irregular velvet horn, about six inches long, on the other side : 
both were cartilaginous ; and the longest had not stability enough 
t o  keep it straight, as in the Pricket Deer, but inclined horizontally.” 
-Exper. iii. A deer, 6‘ somewhat older than the second,” was 
castrated, ‘I but not cut clean, as they term it. The event was 
this : he had two most irregular horns that never cast their velvet-; 
and the left testicle ancl spermatic8 heing least spoiled, tbe left 
horn was (for that reason probably) one third longer t h a n  the 
right,” From the velvet hung “ soft pensile glands.”-Exper. iv. 
Two old bucks were castrated a t  the end of February j their horns 
dropped off on the 21st March, or about five weeks too soon. 
‘‘ These horns were renewed next year, and were longer than the 
bucks of the same age, but the palms or collateral branches were 
less and shorter; and neither the velvet of the horns nor the 
horns themselves were cast ever afterwards.” A postscript states 
thxt a year afterwards tlgse horns had diminished-in the one case 
to  stumps three or four inches in length ; in the other case, the one 
horn was about half wasted, the other not so much so, c c  possjbly 
because this buck might not be cut so clean as the former.” 
In the Osteological Museuni of the Royal College ot‘ Surgeons 

is a series of antlers and frontlets, illustrating the experiments 1 
made by Sir Philip Egerton for Sir Richard Owen upon the effect 
of various degrees of castration on the antlers of Fallow Deer. 
The specimens are recorded in the Museum Catalogue of 1853, 
ancl this record is repeated in the present Catalogue; it is 
unfort,unately silent on many points of importance. The con- 
CIusions of Owen on this matter coristit,ute t,he most authoritative 
statement with which I have been able to nieot, and supersede the 
older statements of Redi (‘ Experimenta circa Res diversas 
3atnrales,’ Amstelodami, 1675,12mo), which have been copied into 

The only experiments on Fallow Deer, except Russell’s, of which I have 
found record. 
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many later books. Owen’s views are as follows :-“ If a Fallow- 
buck, with antlers, be castrated, they are shed earlier than usual ’, 
and by a more active absorbent process, which leaves an 
irregular concavity at the base l ;  the antlers that are subsequently 
developed are small, seldom branched z, ret>ain the ‘ velvet ’ longer 
than usual2, and become thickened by irregular tuberculate u a s ~ e ~ ,  
of bone. 
antlers, it does, afterwards, in some cases develop them, but of 
reduced size and abnormal shape, retaining them with their forma- 
tive covering longer than usual 3. Occasionally, thongh rarely, 
they are shed and renewed ; but such shed antlers of a ‘ heavier ’ 
or castrate deer are characterized by the excavation of their base”4 
(Comp. Anat. Phys. Vert. 1865, 701. iii. p. 631). A footnote to 
this passage states that Sir Philip Egerton’s experiments yielded 
“ in  the main” these resultp, and I have given references above to 
the specimens, of which the Catalogue-record confirnis the state- 
ments of Owen. 

Since, so far as I know, none of these specimeiis have been 
figured, and some of them are not included by the passage quot.ec1 
above, I append a brief desci-ipt,ion of the series, and outlines of 
the more interesting specimens, by tho kind permission of the 
Council of the College of Surgeons. 
R. Coll. Surg., Ost. Ser. 
1555. Cnstrilted at  birth. 

If a young buck be castrated before it, has ‘put up 

The skull exhibit,s slender frontal protesses, about 
two inches in length, resembling t,ho!e of a GiratTe, Tliry aro slnlecl to 
have been covered during life by a, liairy skin rather than true velvet. 
Textnre. hard and bony. 

1556. Castrated a,t birth (fig. 1). The frontlet shows somemhnt siniilnr Gira5e- 
like Dontal processes, of more caneellous test,ure. They have a distinct, 
though slight, burr, and ineasuw respectively two nnd fonr inches. 

15G3. “ One of a p i r  that were put np by a, cast,rated buck and retoined.” 
This is a dsg still attnched to the frontal bone, six inches i n  length, 

. covered by coarse irregular exostoses. 
1560. A similar specimen to the former i,wo, but with longer processes covered 

by very coarse exostoses. The specimen mas figured in I(ni$it’s ‘English 
Cyclopaxlia of Natural History,’ i .  844 (1554), art. Cervda,  as “ t,he 
horns of a, Fallow Deer that wcro not shed at  the usual time iu conse- 
qncnce OF the castration of the nniual.” 

All these specimens exhibit a single short stein or “ dag,” such 
as is first put up by a buck, and all are still. attached to  the frontal 
bones. 
1566. No statemelit of age a t  cnstmtion. The frontlet carries antler8 which 

show a rudimentary brow-t,yne ; both it and tho beam are very short, 
and are covered by huge exostoscs. Thry arc stated to have been 
retained long after the usual time for shedding. 

, 

This differs from the previous specimens only in showing signs 
of a brow-tyne. It is possible that all these specimens were 
castrated a t  birth, and that the antlers of this type are not shed 

R. C. S. Osteol. specimen 1560. 
a R. 0. S. Osteol. specinien 1565. ’ R. C. 8. Osteol. specimens 1555, 1 5 X  

R. C. 8. Osteol. specinlens passim. 
32” 
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at all; this appears also to hare been Owen’s opinion. They are 
more or less cancellous above the burr. 

There is, however, a more complex type of antler formed after 
simple castration. Of the four specimens in the College of 8ur- 
p o n s  which illustrate this type, the age a t  which castration was 
performed is implied in onlF one case ; but it is probable, from a 
comparison of this specimen (1565) and its group with specimens 
recorded as having been castrated nt 6i& (1555, 1556) and their 
group, that these next four are from deer castrated fairly late in 
life, after they had put up horns. 

I n  three of these four specimens there has made its appearance 
between brow- and tray-tynes, a third tyne, which, I suggest with 
some diffidence, may be regarded as a bay-tyne. I n  an Elaphine 
deer this hay-tyne lies a little above the brow, often somewhat 
towards the outer side of the beam ; and this i s  the position of the 
third tyne in these abnormal antlers. 
1561. No statement of age at castration. The outline here given (fig. 2) is of 

the right antler from the outer side; it consists of a heavy beam, a 
brow-tyne, and a amaller extra tyne above it. Measurements : burr to 
tip, along the curve, 16 in. ; brow-tyne 3 in. ; extra tyne 1 in. The left 
antler was 1& in. longer, and devoid of the extra tyne. 

“ They were deve- 
loped after castration, and were retained two years before the animal 
was killed.” Presumably therefore the buck was castrated at the age of 
EIX years. A remarkable feature of these antlers, which are stJill on a 
frontlet,, is their very unequal development. The left might pass for 
the antler of a “ sore,” or buck in its fourth year ; it has a well-developed 
brow- and tray-tynes, and two points on the palm. The right antler, on 
the other hand (fig. 3), strongly resembles the preceding specimen (1561) ; 
i t  has a strong thickenbd beam, a short bifurcating brow-tpne, and the 
little extra tyne which may perhaps represent a bay-tyne. On the inner 
side, at the level of this lesser tyne, is a minute wart. Measurem~nts : 
burr to ti along the curve, 15; in. ; brow-tyne 24 in. ; extra tyne 12 in. 
It is poss!he, judging Dorn two heads shortly to be described (1567 and 
Mr. Wallace’s specimen), that the castration in this case was less com- 
pletely effected on the left side than on the right. 

The single antler (fig. 4) oxhibits 
three tynes and a beam with two points, but little palm. Measure- 
ments : burr to tip, along the curve, 194 in. ; fork of brow to fork of 
extra tyne 3 in. ; fork of extra t a p e  to fork of tray, 4 in. ; brow-tyne 
projects 29 in., extra tyne 

The single antler (fig. 6 )  exhibits a 
welldeveloped brow-t,yne, and a palm with four points, but no tray- 
tyne. Measurements: burr to tip, along the curve, 154 in. 

Of these four specimens, of which one certainly, the rest pro- 
bably, were castrated after they had put up horns, a.11 bad been shed 
except the specimen which had been killed (1565) ; that is to sap, 
the horns of castrated bucks can be shed; the burr is always 
excavated below, instead of being convex or flat. 
1560. The buck which carried these antlers was castrated in August (probably 

inits fourth year) ; by that date the antlers were already “burnished,” 
i. e. the skin or velvet had been ruhhed off from them, and the antler 
was incapable of further development. They were shed in the following 
October, instead of May. In  this speoimen therefore the effect of‘ 
oastration was to hasten the shedding or “ mewing.” Unfortunately the 

1565. “ The antlers of a castrated buck eight years old.” 

1562. No statement of the age at  castration. 

in., tray-tyne 0) in. 
1b64. No statement of age at  castration. 
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antler put up in the next year is not recorded. The antlers are of 
course normal. 

1558 and 1559. Antlers in the fifth and sixth year of a buck “ from which the 
testes, but not the spermatic cords, had been removed soon after it wan 
born.” I do not understand this statement, since the spermatic cords 
are never “ removed ” in castration, but at  most theif lower ends. It 
may perhaps mean that the testis was simply cut away from the epidi- 
dymis ; in this case I cannot help fancying that some part of the testis 
must have escaped the operation, for the antlers are perfectly normal. 
They were formed and shed annually ; but th6y are slightly smaller, 
were retained longer, and retained their velvet longer than those of 
entire bucks. The specimens, as they stand with their present label, are 
in direct contradiction to all the other specimens of this series, and are 
probably an example of the same result. as the next specimen (1557). 

1557. Antler of a specimen from which the half of each testicle had been re- 
moved soon after birth (fig. 6).  The general development of the antler 
is normal, but much slighter than in the entire buck ; as the palm is 
narrow, the three points appear unusually long. The antler was shed 
after the fourth year. Measurements: burr to tip, along the 
cupve, 1 s t  in. 

The remaining specimen of this collection has the same history 
as that of Mr. Wallace. 
1567. Uranium and antlers of a buck, “ from which the left testis had been 

removed, showing a corresponding arrest of development of the left 
antler.” ‘ I  The velvet was retained longer than usual on both antlers.” 
The right antler (fig. 7) is that of a full-grown buck, showing not more 
than the usual individual variation in the points. The left one (fig. 8) 
is very short, carries a rudimentary brow-tyne, and is curved backwards 
over the parietals. Measurements : right antler, burr to tip, along the 
curve, 204 in. ; left antler, same measurement, 56 in. 

Mr. Wallace’s specimen (fig. 9) is stated also to be fvom a “rig,” or half- 
gelding. The right antler is slightly developed, but shows a very 
great abnormality; it  has brow- and tray-tyues and three poinls, of 
which the lowest is further inwards towards the middle line than is 
usnal except in old heads. The left antler has a well-developed brow, a 
bifurcating (? tray-) tyne, and a thin beam. Measurements : left antler, 
burr to tip along the curve 114 in. ; brow 5 in. ; tray to bifurcation 2) in., 
ita forks 3+ in., 22 in. respectively : right antler 14 in. The tradition 
of the bead is to the effect that in this case the right testis, i. e. that of 
the side opposite to the abnormal antler, was removed. 

Summary of the foregoing specimens :- 
1.  Complete castration at birth may r e d  in the formation of 

simple dags (1555,1556). Three other specimens (1563,1569, 
1566) resemble these, but the age at  cestration is not stated. 

2. Castration late in life is recorded of on1.y one specimen (1565). 
There is great asymmetry in the antlers 1, the one being of a 

1 It is of course not always easy to castrate an adult completely, and a mal l  
portion of testitl may have been left on this side (cf. 1567, and Mr. Wallace’s 
specimen and Russell’s Exper. iii.). But even if castration have been completely 
effected, the presence of spermatozoa in greater quantity in one e ididymis or 
vas deferens may be sufficient to affect that side ; I am informed tgat in horses 
gelded late in life (8.9. funeral horses, in which the operation is deferred in 
order to obtain the crest) the temper is as bad as or worse than in a stallion, 
until they have been pot to a mare-an observation which shows the marked 
effect .of the were presence of spermatozoa in the pas deferens upon the 
organism. 
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normal type, but of a grade char&eristic of bucks milch 
younger than this specimen, the other is profoundly modified. 
Other modified specimens, which appear to  me likely to haye 
the same history, are 1561, 1562, 1564. 

3. A d e m  of ccistratecl tbcw can be shed (? if castrated a t  birt,h). 
This is shown by 1561, 1562, 1564 ; if castrated after - the 
horns for the year a.re “ burnished,” the animal may shed them 
prematurely (1560) j antlers put up after castration may be 
retained for a t  least two years (1565). When shed the burr 
is concave below, not flat or convex (23msin2). 

4. Partial cnstratioia soon after birth may result in a compara- 
ti\-ely feeble but normal development of the antlers (1557) ’. 

5. Cusctstvcction on one side may result in the nearly normal 
develop~nent of one antler, and the abnormality ancl reduction 
of the other (1567, and Mr. Wallace’s specimen). This 
rerluction imp occur on the c.ast,ratecl side of the animal 
(l5G7), but irs ti*rcrlitioiacdl?y stated in the second specimen to 
be of the opposite side to castration. 

There remain ttyo doubtful epecimens, the one (1558 ancl 1559 
s z y i - n )  with the rntlier inconiprehensible label ; the other (15GS) a 
fine hend of eight points, which is said to have been castrated ; the 
catalogue is, however, uncertain on thia point. 

Very interesting in the light; of the specimens gelded on one 
side are the observations of Collyiis (‘Notes on the Chase of the 
Wild lied Deer,’ London, 1 S W ,  Yvo) :-6‘ Not unfreqnently I have 
found deer killed by the hounds with horns deformed, or wanting. 
1 nscd to attribute this to injuries done to the horns during their 
growth by fighting or otherwise ; but from frequent investtigations 
aiid dissections I have come to the conclusion that the appearances 
have gezlerallv been due to the shof; or slug of the poacher injuring 
the deer in the testicle before his horns are shed, or during the 
growth of the new horn.” H e  figures a pair of antlers of a 
specimen killed by the Devon and Somerset hounds ; one of these 
was abort’ive, the ofher fairly well developed ; there were shot- 
wounds in the testis of the s a m e  side as the defective horn. 

’ At the Natural History Museum a t  South Kensington is an 
interesting series of abnormal antJlers of Ctrvus duma from the 
Eew Forest,, t o  which Mr. Oldfield Thomas has kindly called my 
attent>ion (50.2.5.1 to 46). While there is no history as to the 
generative organs of these specimens, I have personally little 
doubt, after comparison with t,he B. C. 8. specimens, that in the 
bulk OF cnses the abnormality is diie to disease, removal, or 
incomplete development of the generative o r p i s  ’. Apart from 

This appears to  be commonly practised in some parks (Shirley, ‘Some 
Account of English Deer Parks,’ London, l Y G 7 .  Svo, p. 241) and aiucing the 
Lapps (Cntou, ‘Antelope and Deer of Americn,’ Boston, 1881, 8vo). 

* A belief‘ exists that a n  injury of almost any kind will affect t,he developn~ont 
of thc antler ; this may be illustrated by two specimens in the Roy. 0011. Surg. 
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this, however, which is pure speculation, afew notes on them seem 
to be justified from the standpoint of the iucreasiug interest in 
Variation. 

They fall into three chief groups :- 

symmetrical on both sides. 
i. Antlers in which the abnormnlity or arrest is approsimately 

the f i rst  group of the College of Surgeons ; 
often ovcrgrown by euostoses, cancellous 

in struchire, white in colour, and are probably covered by skiu 

Are compact rough dags, obviously burnished, growing backwards 
and downwarila. This curious direction is taken in several 
specimens of the next group (cf: Roy. Coll. Surg. 15ti7). 

34. ) 
These specimens increase in  size and complexity, in  soinething like 

the ordea given. Beginning with no. 34, which exhibits a pair 
of simple burnished dags, measuring R. 4& in., L. 74 in. in length, 

sponding on the whole to increase in coin dedty, to no. 41, 
we reach, not by regular steps, but with iucrease in size corre- 

’” 1 which has brow, tray, and two poiuls, awl is 144 in. in longlh. 
16. 
41.) 

ii. Aiitlers of which the one is fairly developed and of more or 
less normal growth, the other arrested a t  a lower grade and 
frequently of abnormal form. 

These specimens are sufficiently interesting from the  point of 
view of ‘‘ Continuous Variation ” to justify more detail than has 
been given of the previous group. The following Table exhibits 
the rclations of the shnrter autler; the lengths are given in 
inches. 

The specimens are approximately arranged in the Table (p. 492) 
according to their gerieral development, together with that of the 
corresponding antler j not according to total length, brow, or points. 
Still there is a fairly regular agreement among these, and the 

No tray-tyne occurs in any specimen. 

l’tithologioal Series:-No. 1730 is the head of a Red Deer with the R. antler 
less devoloped than the L., and 1731 tlie T L  tarsal, he., bones of the same 
specimen, evidently severely broken duringlife, aud covered by spongy new bone; 
“ i t  is szippused that tlie injury t,iJ the leg was the cause of the defective growth 
of tlie antler.” No. 1732 is a left, antler of imperfect development, “probably in 
consequence of an injury to the right elbow-,joint.” I have italicized two words 
in the citat.ions from tlie Catalogue : fractnres of the limbs are not uncommon 
in  deer, and, apparently, abnorr~lality of the antler is not unconiuion ; i t  is 
natural therefore thak tbey sboulcl occasionally coincide in the same anitna!, 
These two cases relate to the opposite side. On the other hand, Scropc and 
Whitalier both cite cases in which a wound, not apparently in the testis, pro- 
duced abnormality in tho antler of t,he scum side. This is inerely one instance 
of many which show how necessary is a renewed study of the whole questioc. 

The full reference numbers are 50.2.5.3G, 50.2.5.29, &c., of the Oateolcgicil 
aeries of Mainmalia. 
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Specimens form a fairly continuous series considering their small 
number. 

The continuity of the variation is equally completely shown in 
the case of the brow-tyne :- 

60.2.5.33, L.-a ridge. 50.2.5.19, L.-l$ in. 
22, R.-l4 in. 
25, R.-l% in. 
27, R.-2& in. 
31, R.-24 in. 

41, R.-33 in. 

33, R.-6 in. 
2, L.-4 in. 

32, L.-$ in. 
45, L.-4 in. 

10, R.-1 in. 
25, L.--8 in. 10, L.-3 in. 

1: have not taken it beyond 3$ in., as it is then within the 
ordinary age-size limits of the normal antler. 

A similar if less perfect continuity of variation could be demon- 
strated for the length and thickuess of the beam and tray-tyne, 
but enough has been said to demonstrate its existence in antlers 
of the Fallow Deer. 

It is not probable that the continuity of the series is appreciably 
attributable to the increasing age of the specimens, although it is 
not possible to prove this j at least, the condition of the bones 
and the sutures does not point in that direction. The age at 
death was probably determined by the suitability of the deer for 
venison, as the antlers are all on the frontals j none of these 3. M. 
speciniens had been shed. 

iii. Antlers exhibiting extra tynes, &c. 
43. One antler still attached to  a portion of the frontal bone. The burr 

is very thick (5 in. circumference) ; the ,antler above it is also very 
thick (13 in. high) and carries 3 tynes (la, 2, and 3 in. in length). 

37. Frontlet with both antlers. L. antler: from the burr spring 3 tynes 
a), Gf, and 12 in. long. From the relative position of the three tynes, 
and from a deep groove between the two larger, which cuts right 
through the burr, these two may represent a split beam.-R. autler : 
brow, tray, and a palm with 6 points. 

From the burr spring almost at  once four 
tynes-one in the position of a brow-tyne (6+ in. long), one in the 
position of a bay-tyne (10 in.), a bifurcating tyne prevumably repre- 
senting the beam (134 in.), and lastly a tyne which springs posteriorly 
and grows downwards and outwards. 

R. antler has a curved beam (7% in.) ; 
and, growing on the usual process of the frontal bone, R small tyne 
with a separate burr (3 in.), apparently representing the brow-tyne. 
L. antler has brow-tyne and beam (14 in.) only. 

Here, again, we have apparently steps in a continuous series of 
variations; from the little warts of B.M. specimen no. 2 (see 
Table), through the Roy. Coll. Surg. specimen 1561, and through 
B. M. 43, we reach B. M. 37 '. I have seen no steps leading up to 
B. M. 20, except the deep groove interrupting the burr in B. M. 37. 
A continuation of such a groove in a half-circle would cut off a tyne 

I The occurrence af extra beams (P tynes) in the Roebuck is recorded by 
Bateson in ' Materials for the Study of Variation,' London, 1894, 8vo (p. 286, 
fig. 75). 

40. Right antler on frontal. 

20. Frontlet with both antlers. 
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with a separate burr'; but it must be remembered that, so far, I 
haye only been able to handle a faw specimens, and there is 
room for surprise that on these few such continuity should be 
shown. 

The remaining specimens of this British Museum series are not 
of immediate interest, but are recorded here for the sake of com- 
pleteness. 

14. Heavy antlers, broken across below the tray-tyne, apparently after full 
A tyne had grown outwards from one 

44. A single antler of the character of R. C. S. specimen 1567 (fig. S), 

45. A similar speeimen to 44, but with only a brow-tyne. 
46. A single antler of stunted growth, with a brow and three points. 

growth but before burnishing. 
of them at  the fractured surface '. 
with a slight brow-tyne, and a bifurcating tyne a little above this. 

I n  conclusion, I have hut to express my thanks to  Sir WilIiam 
Flower, Prof. C harles St,ewart, and Mr. Oldfield Thomas, for the 
facilities granted to me in the examination of specimens, and to  
Mr. J. E. Harting for help with the literature of the subject ; and 
my hopes that the incomplete character of these notes may induce 
Fellows of the Society, who own a herd of Fallow Deer or have 
influence with their owners, t o  arrange a series of systemat'ic 
observations on the abnormalities of snt.lers. 

EXPLANATION OR PLATE XXXIV. 

3. R. C. S. Osteol. Cat., 1661 : right antler from outer side. 
3. R. C. S. Osteol. Cat., 1.565 : right antlcr from outer side. 
4. R. 0 .8 .  Osteol. Cat., 1562 : left antler from inner side. 
5. R. C. 9. Osteol. Cat., 1564: right antler from outer side. 
6. R. C. S. Osteol. Cat., 1557 : left antler from inner side. 
7. R. C. S. Osteol. Cat., 1567 : right aiit,lor from outer side. 
8. R. C. S. Osteol. Cat.,1567 : left antler from inner side. 
9. Specimen in the possession of J. A. Wallace, Esq. : left antler 

Fig. 1. R. C. S. Osteol. Cat., 1556. 

from outer sidc. 

It is of course posaible to  regard the small tyne of B. M. specimen 20 as a 
separate beam with its own burr, but its direction and position with regard to 
the other tyne distinctly indicate that  it is really a separate brow-tyne, and not 
a n  instance of reduplication. Of this reduplication, howeser. an example is 
afforded by specimen 382 of the Roy. Coll. Surg. Teratological Series. This 
is a calvarium of the Axis Deer, with brow-tyne and a broken beam on the 
R. side: on the L. side the usual process of the froutal bone (1) carries 
a burr, from which spring a brow-tyne (8 in. from burr to t ip ;  only 1 in. 
shorter than that of the other side) and three little tynes about 13 in. in tlie 
clear ; one of these bifurcates slightly, and they surround the spot from which 
the beam should spring ; (2) below this burr i t  grows outwards and down- 
wards, a t  an angle to thehorizon of about45O, and carries another burr, a thick 
brow-tyne, nnd beam of 6 in. in length. Here, therefore, are two distinct 
antlers, carried on different poiuts of an elongated and bent process of the 
frontal bone. The first one is in the usual position with respect to the head; 
the second lies parallel to the long axis of the head, with tyne and beam in  
the same line, and therefore, as regards the curvature of the brow-tyne, is not 
an optical reflection of even a normal antler. 

Collyns (op. cit.) records that from the stump of the sawn-off antler of B 
Red Deer a dag was puc up after four ycirs. 
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2. On the Perforated Flexor Muscles in some Birds. 
By P. CHALMEKS MITCHELL, M.A., F.Z.S. 

[Received May 30, ISM.] 

However opinions inay differ as t o  the value of muscles in 
classificat,ion, few would dispute that the umbiens muscle of‘ bird?, 
in t,he peculiarity and isolatioii of its position and course, and in 
the constancy of its relations, is an anatomical character JiHicult to 
overlook in classification. The ainbiens, as all anatomists know 
from the researches of Qarrod, is a sleuder muscle which, after 
origin frotn a spiue or ridge immediately in front of, or bi4ow, the 
acetabulum, runs along the iiiner side of the thigh to end in a thin 
tendon which usually crosses the knee and joins the JlPsor 
peyforntus digitorurn. Its  presence and absence are associated 
with so many other peculiarities of structure that Garrod divided 
all birds into the Homitlogoimtce, which possess the muscle in 
question, and the Anomaloyottatie, in which the arnbiens is absent. 

While taking advantage of the abundant opportunities afforded 
by the laboratory in the Society’s Gardens, by the kindness of my 
friend Mi-. F. E. Beddard, the Society’s Prosector, I hsvo dissected 
the leg- aud thigh-muscles in the followitig birds :- 

Balearica c7wysopclarps. 
I€cilia&is lcucoytstcr. 
Psop7i ia leucoptercc . 
l’lw umnlea amherstice. 
Fdica leucopterci. 
Leptoptalus crzoneniferus, 
Pislnmetlerc cornuta. 

Aramirles ypecnha. 
Homntopus ostriiZe.qus. 
Nqjcticorax gardeni. 
Edec tw  roratus. 
Coru us capellanus. 
Bubo mnxinzus. 

I n  the first nine of these the ambiens is present, and the relation 
of its tendon to the flexor perforatus digiiorum is constant. In 
these, as in other birds which I have dissected, the perforated 
flexors lie immediately under the two ‘‘ perforated and perforating” 
flexors, those of the second and third digits. Fig. 1 (p. 406), which 
I have drawn from a dissection of the Cape Crowned Crane, shows 
an arrangement which is, in the main, typical of the other eight 
birds. Distally, the three tendons pass respectively to the secoiid, 
third, and fourth toes. These tendons arise from a mass of 
muscle innervated by that branch of the ischiadic nerve that also 
supplies the middle head of the gastrocnemius muscle. The mass 
of muscle has three distinct origius-an inner head, which arises 
from the intercondylar notch very close to, and sometimes in 
common with, the head of the Jzexor longus hnllucis; an outer 
head, from the outer condyle of the femur under and partly in 
common with the origius of the $.xore. yerforccti et perforaiates, and 
from which a strong fibrous connection, sometimes double, runs to 
the short arm of the 6 i c e p  sling j and an rtmbiens head, sometimes 
fleshy, sometimes tendinous, from the tendon of the ambiens. From 
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these the three tendons arise in a very definite manner. That of 
tlie fourth digit is always the most superficial ; in every case it had 
a separate connection with each of the three heads. That of t'he 
third digit lies next below ; it had origin in all but one case from 
each of the three heads. The exception is the Pheasant, in which 
the outer head was absent, while the head from the ambiens was 
much more muscular than in the others. The tendon of the 
second digit comes from the deepest part of the muscle and lies 
nearest the fibula. In  Aramides, in Psophia, and in Leptoptilus it 
arose from each of the three heads ; in Hanzatopus it arose from 
the anabiens and the inner head ; in all the others from the unabiens 
and the outer head, as in the figure of the Crane. Thus in each 
of the nine birds the ambiens is connected with the perforated 
flexor of each toe. 

Fig. 1. 

Dissection of the right leg of Balearica clysopelargus, seen from the outer side. 

gastr. Outer head of gastrocnemius, cut and reflected. 
Bimps. Biceps, cut across shortly after its passage through the sling. 
1. Flexor longus hallucis. 
2. Flexor perforatus indicis. 
3. ,I ,, medii. 
4. , I  ,, annularis. 
2'. Flexor perforatus et perforans indiois. 
3'. ,, ,, ,, ,, me& 

I n  Nycticoras gardeni, as may be seen from fig. 2 (p. 497), a 
condition very closely resembling that in the Crane is present, but 
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there is a difference of great interest. The three tendons of the 
perforated flexors have relations to the outer and inner heads of 
the muscle exactly as iu the Crane. The amhiens is absent in the 
Heron, and in place of the heads from the nmbiens a broad 
tendinous band arises from the $hula ancl is distributed t o  the 
three pmts of the muscle, precisely as the umbiens is distributed in 
those birds which have it. I had the advantage of being able to 
show the actual dissection to my friends A h .  F. E. Beddard and 
Mr. Paraous, who are experts in muscular anatomy, and they both 
agreed with me that the relations of this slip from the fib& 
strongly suggested that it was B surviving vestige of the distal end 
of the nwibiens tendon. 

Fig. 2. 

4 8 2 

Dissection of the right leg of Xyctieorox gnrdeni, Been from the outer side. 
Lettering a8 in fig. 1. 

I n  Ecleottbs rorutus, from a dissection of which fig. 3 (p. 498) was 
drawn, a similar possible relic of the umhiens is present. In that 
Parrot the relations of the perforated flexor of the fourth digit to 
the iuner and outer heads of the muscle and to the tendinous band 
from the fibula are exactly as in the Heron. The outer head of 
the t e n d p  to  the third digit is represented by only a Sew muscdar 
fibres, and the inner instead of the outer head of the tendon of 
the second digit is present, but both these tendons have a strong 
coiinection with the tendinous band from thefibwZu. 
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Now this Parrot and the Heron, though belonging to widely 
separated groups of birds, are alike in that they each belong to 
groups which Barrod unhesitatingly placed among the Homalo- 
yonatce, although he knew that in their cases the ambiens was absent. 
I n  other genera of Parrots the ambiens is present ; in the Storks, 
those near allies of the Herons, the ambiens, as Garrod showed, is 
absent in two cases, present in most. The existence of this 
possible rudiment in Eclectus and Nycticomzx is therefore not 
surprising when the affinities of the birds are considered j and if it 
be found in other specimens, and still more in the case of those 
other members of Garrod's group that have no ambiem, the case 
for the ctrnbiens as a character of great importance in classification 
will be confirmed. 

Fig. 3. 

Dissection of the right leg of EcZectus loratus, seen from the outer side. 
Lettering as in fig. 1. 

I n  Corvus capellanus, which is of course a Passerine and there- 
fore one of Garrod's Anomaloyonatce, the three perforated flexor 
tendons arise by a single head, in common with one head of 
the longus hallucis which corresponds with the inner head 
mentioned in this paper. In Bubo maximus there are represen- 
tatives of the inner and outer heads for each perforated flexor, but 
there is no ambiens nor representative OE a rudimentary ambiens, 
so that with regard to this point the Owl is intermediate between 
birds with a reduced ambiens and birds wilh no ambiens. 

I hope to have further opportunity of pursuing the points 
mentioned in this note, but I bring it forward now in the hope 
that other observers into whose hands may come any of the few 
members of the Homalogonatm without an ambiens may look for 
the vestige which I have described. 
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3. Biological Notes upon some of the Ophidia of Trinidad, 
B. W. I., with a Preliminary List  of the Species recorded 
from the Island. By Messrs. R. R. MOLE and F. W. 
URICH. 

[Received May 3,1894.1 

The followinq biological notes are based on observations on a 
number of Ophidia kept in confinement froin time to time, and 011 
others seen in the field during the past four years. As we have 
not had access to any literature bearing on this siibject, we hope 
to be pardoned if we have reiterated any well-Irnown fscts. Most 
of the determinations have been the resnlts of the examination, by 
Mr. G. A. Boulenger of the British Museum of N. H., of living 
specimens sent to  the collection of the Zoological Society of 
London, and of spirit-specimens determined by Professor Dr. 0. 
Boettger of Frankfort-on-the-Main. We are indebted much to 
the Society and to these gentlemen for their kindness. We append 
a pre1iminar.y list (necessarily incomplete) of the snakes found in the 
island by others and ourselves up to the present time. The 
following species do not seem to have been previously recorded 
froin Trinidad :- 

1. Epicrates cenchris, L., var. fusca, Gray. 
2. Corallus cookii, Gray, var. rusclienberyii, Cope. 
3. Strcptophorus atratus, Hal lo~.  
4. Liophis regince, L. 
5. Spilotes pecilostoma, Wied. 
6. Hcrpetodryas niacrghthalmzis, Jan. 
7. Ahcetulla b i O C P P C U B ,  Wied. 
8. Vomalocranizcm melunocephalum, L. 
9. Leptognaths nehulatus, L. 

10. Laclmis mtcta, L. 
11. Bothrops utrox, L. 

EPICRATES CENCHBIS. 

A snake of this species in captivity gave birth to  twelve young 
oms. The little snakes are very bemtifully marked with dark 
brown spots and stripes lipon a light or colonred surface. 
Although called ‘‘ Thick-necked Tree-Boas,” we have only heard 
of one being caught in a tree, though they can climb well. They 
are more usually found in holes, and often frequent the palm- 
thatched roofs of kitchens in the country, where they go after 
mice and rats. They are also caught under houses, and often 
in or near water. The species exhibits many of the habits of the 
Anaconda, being fond of lying in water. In order to enjoy a bath 
it will contrive to get into a bottle of water, in which it would be 
almost impossible to  put a dead specimen. So tightly does it coil, 
that it is with difficulty that it extricates itself from the bottle. 
It will remain in such a situation for a week or ten days at a time. 
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When given a large vessel of water it lies in it with the nose just 
above the surface, and when in this position woe to the unhappy 
mouse or rat which goes to  drink, for i t  is immediately seized by 
the nose or foot, dragged into the water, and put t o  death by 
drowning and constriction with the rapidity of a flash of 
lightning-a convulsive flourish of an escaped limb or tail, a gasp 
for breath from lungs fiom which all  air has been expelled, and 
all is over. The snake then devours its prey in the water, 
sometimes being as long a8 a quarter of an hour or twenty 
minutes without coming to  the surface for air. Snakes of this 
species, newly born, only nine or ten inches long, will frequently 
prey in this manner. The species is possessed of great constrictive 
power, and, though it has a much smaller head than most snakes 
in proportion to its size, will devour very large animals, as the 
following incident will show:--On Nov. 20, 1893, a female 
common rat, in good condition-which after death gave the 
following measurements : 10% inches from tip of nose to root of 
tail ; tail 8& inches long ; 54 inches round the chest; head 23 
inches from immediately behind the ear to  the tip of nose-was 
put into a cage containing two Boa Constrictors and three Epicrates 
cenchris. The rat  was exceptionally ferocious, and frequently 
rushed a t  the big Boas and nipped them. Not being hungry they 
coiled themselves up closely in a corner, as also did the E. cenchris 
with the exception of one, which a t  that time was 47 inches long, 
and the circumference of which a t  its thickest part was only 4$ 
inches, while its head was only 1 4  inch long. This snake, which 
was in poor condition was born in captivity on June 14th’ 1890, 
and for twelve months previously having had very little food, had 
reached a stage when it was with difficulty persuaded to eat. The 
rat in running about the cage passed once or twice near this 
snake, which on the third occasion seized it by the ear. threw it 
on its back, and encircled the animal with a couple of coils rouiid 
the chest. Blood gushed from the rat’s mouth, its eyes projected 
from their sockets, the hind legs and tail were violently convulsed, 
and in less than a quarter of a minute the rat  was dead. The 
snake then proceeded to devour it, but was not allowed to do so 
because of its emaciated condition, as the meal would probably 
have resulted in its death or, a t  least, permanent injury. This 
snake eventually got so low, that it had to be fed compulsorily, 
and after months of careful attention is now showing signs of 
returning health. 

W e  have never 
known it to eat lizards, in which it differs from ComZZus. On one 
occasion, however, a large lizard, Polychrus marrnomtus, being in- 
troduced into the cage of one of these snakes, threatened its rightful 
inmafe. The snake resented the opened mouth and fierce attitude of 
the lizard, and seizing it threw several coils round it: gave i t  a tight 
squeeze and then let go again. The lizard thoroughly cowed 
retreated into the furthest corner. On another occasion one of 
these snakes was given hqlf a dozen young hairless rats. They 

Epicrates cenchris is essentially a night snake. 
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were so small that the snake could not constrict them. H e  
bolted them one after the other, and one of them moving after it 
had been swallowed, he flew a t  the spot and buried his teeth in his 
own eide. 

This snake soon learns to know the person who habitually feeds 
it, and will manifest considerable interest when he approaches the 
cage, coining up to the glass and crawling out of the box, when 
opened, on to his hands and arms. It will often take mice and 
small birds from the fingers when offered to it. Like many 
poisonous snakes (Crotalus horridus, for instance), E. cenchris knows 
when an animal is disabled. A rat given to one was constricted. 
Contrary to the usual habit, the snake let go before all pulsation 
had ceased. The rat crawled away. The snake seemed surprised 
at  this, but ROOU recovered its wits, and, taking hold of the rat by 
the tail, dra6ged it into the centre of the box and without 
constricting it a second time (not even attempting to do so), 
waited until the rat was dead, when it swallowed it in the usual 
manner. 

A pair under our observation coupled in January. 
W e  have seen specimens 7 feet in length, but the largest we 

have bad under observation have not exceeded 5. One specimen 
we had inflated its neck when irritated in the style of Coluber corais 
and 6". boddaerti, but not quite so prominently. When the snake 
has recently changed his skin the dark or reddish-brown closely 
scaled coat, when seen in sunlight, is glorious, with a lovely 
iridescent peacock-blue, which earns for the reptile the Creole 
name of Velvet Mapepire. 

CORALLUS COOKII, var. BUBCHENBBEGII. 

These snakes couple in the months of February, March, and 
April, when many are found in the localities they frequent in close 
proximity. They produce some 20 or 30 young ones a t  a time, 
generally about August and September, though we have a young 
one which was given us when very young in May, so perhaps there is 
not much reliance to  be placed in information as to breeding-time '. 
The young ones are very small and thin, with enormous heads, and 
probably their first meals consist of small lizards, such as Anolis 
alligator, very young birds, mice, and rats. The lizards they 
constrict. They are soon able, however, to catch full-grown inice, 
and it is really wonderful how the young snakes mailage to pass 
down their excessively slender necks, which are not so thick as a 
lead-pencil, adult inice. These snakes sometimes lie in water, 
but very occasionally. The adults attain a length of '7 or 8 
feet, and are sometimes of a yellowish-brown colour. More often 
they are of a deep dark brown, and as they lie in the slender twigs 
at  the furthest extemities of the thick branches of the tree 
parttially screened by the leaves are singularly inconspicuous. 
' Mr. 0. Reilly caught a pair coupling in February, and the young were 

They have coupled in our cages in February, produced the following August. 
March, and April. 

PROC. ZOOL. S00.-1894, NO. XXXIII. 33 
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When the snake is in motion, however, if he can be induced to 
move iu sunlight he presents a remarkably beautiful appearance. 
The dull dark brown seems to change to a rich mosaic, over which 
shimmers a lovdy bluish iridescence as he wends his sinuous way 
along the branches. Each scale is of a dark brown eolour at  the 
extremity furthest froin its attachment to the skin, but nnder- 
neath, where they are overlapped by the other scales, they are 
pale o r  bright yellow. The ventral scales are dark brown aud 
rich yellow, sometimes puiictured with black. 

These snakes have very large and prominent eyes with a vertical 
pupil. Their teeth are numerous, long, and sharp, and when dis- 
turbed the snakes are always ready to bite, throwing their hends 
forward with a ferocious lunge, which is very formidable to thoso 
unused to snakes' ways ; but they are not at  all sure of their aim, 
and their widely distended jaws can be easily avoided. They rarely 
if ever retreat when threatened. This makes their capture very 
easy, and the boys who catch them do so by advancing upoil them 
boldlv, presenting t o  them the pdm of the open band, fingers arid 
thumb erect and close together. The snake thrusts forward its 
muzzle to examine the strange object, and the boy simply closes 
his hand and secures its head. The reptilo can then be dis- 
entangled from the branches and placed in a bag. This snake is 
known in Trinidad as " Cascabel Dormillon," which is patois for  
" sleeping rattlesnake "-Cascxbel being the name given by the 
Venezuelan Spaniards to Crotalus homidzis. The species is 
frequently found in bamboo clumps, and in bushes in the vicinity 
of or overhangiiig streams. They feed principally upon birds and 
rats, and are ofteu met in the trees on the banks OE the Carom 
river, where no doubt the Porcupine Rat, Lorxheres guialzae (Thos.), 
is its chief food. 

B O A  CONSTRICTOR. 

Boa Constrictors in Trinidad are known as " Mncajjnel " or 
" Macacouile," and tremendous stories are told of the enornious 
dimensions they are supposed to attain. Mr. A. B. Carr of 
Caparo, a very careful observer, who has seen and caught many of 
these reptiles, says that the largest he has ever seen was a female 
114  feet long. We have frequently seen 
them 6, 8, and 10 feet, and one in our possession now, which 
came from Chaguxramas, and the dimensions of which were taken 
the day after its purchase, measured from tip of nose to extremity 
of tail 10 feet 6 inches, but it is probable that it is at least 6 
lnches longer, as the difficulty of getting it to remain quiet nas  
very great, and it could not be pulled out straight. It was 
154 inches in circumference at  the thickest part of the body. Its 
head measured 4 inches long j the circuinferonce of the head a t  
the widest part was 8 inches; the tail from anus to  tip was 
114 inches ; and it weighed 50 lbs. exactly. It is probable that 
Boas (in Trinidad, at  any rate) never exceed 12 feet. Boas are 
frequently found in trees, but we have never heard of large ones 

It contained 41 eggs. 
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in such situations, those thus canght averaging 6 or 7 feet. 
Individuals vary considerably in the animals they prefer for food. 
One which we had from the time it was a baby (having the 
uinbilicel still attached) was brought up on mice and now eats rats 
with avidity, but will also eat opossums, snipes, and pigeons. 
After a meal of the latter he is loath to take rats when feeding- 
time comes round again. H e  would not eat a guinea-pig repeatedly 
offered to him a t  long intervals. Another fed readily upon two 
rats soon after it was caught, and a month later on a gninea-pig. 
A third, after a fast of 5 months and 20 days, cliiring which he 
refused rats and guinea-pigs, ate a couple of pigeons. A large 
Boa fed on fowls and pigeons, and on one occasion ate an old 
fowl weighing 6 lbs. These snakes are essentially night animals, 
being very sleepy in the daytime ; but it is questionable whether 
they are great travellers, one which escaped from an open shed 
being caugbt 12 days afterwards disappearing under the floor of 
the same building only a few yards distant from the box in which 
it had been confined. Another one after sn  absence of bwo months 
was similarly recovered. I f  well fed when young, Boas change 
their skins about every six weeks. A Boa we have watched for 
some three years changes its skin a t  intervals varying from five to 
seven weeks, during which periods it devours six or seven rats. 

I n  their wild state Boas are found in damp localities, but not in 
swamps. In the woods at  Msyaro hunters frequently have had 
their dogs caught by them, and Boas have been killed with young 
deer, Cariacus .nm,orivapgas, and Ocelots in their stomachs. Their 
droppings contain evidences of the fact that they feed largely on 
agouti.. I n  captivity they will frequently devour dead rats and 
other animals, but this is rather the exception than the rule. 
They all seem to have an aversion to the domestic cat. These 
snakes differ considerably in their general coIoration, but the 
nrarking is always very much the same. The ground-colour 
varies from deep brown to light grey. This difference is probably 
owing to  the various localities from which they come. In  Trinidad 
these snakes couple in February and March-sometimes earlier. 
Like all the snakes belonging to  the Boids, Eoas have anal hooks, 
which are much more largely developed in some individuals than 
in others, probably owing to a difference in sex. Boa3 have been 
described as using these hooks in climbing trees. Although we 
have watched them carefully, we have never discovered them 
niaking the slightest use of their hooks for the purposes of arboreal 
locomotion, and their small size would appear to point to the 
impracticability for snch a purpose. These claws, however, are. 
capable of being slightly protruded and are endowed with 
eonsiderable mobility. When about to couple, the male extendcl 
these hooks at right angles to the body and \ibrates them in an 
extremely rapid manner, scratching, as he does so, the back and 
sides of his companion. The clams scratching the scales of his 
mate make a noise which CLU be distinctly heard two yards off. 
This habit has also been observed in ElJicrates cencJwis. Young 

33" 
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Boas soon know those who feed them and get exceedingly tame. 
These snakes are very tenacious of life ; one which had been a long 
time in captivity-eight or nine months,-during which it had 
refused all food, had a hopeless cancer in the nose. It was deemed 
necessary to kill it, but as the skin was wanted uninjured it was 
resolved to  strangle it, and a small rope was placed round its neck 
and drawn as tightly as two men could pull it. It was then hung 
up. At  the end of two hours the snake was apparently dead. I t  
was placed in a sack and sent to the person who wanted it. Next 
morning on being turned out of the sack it fiercely snapped right 
and left, and it was some t ime before it could be secured. Yet 
another instance. On April 9th, 1894, Mr. S. A. Cumberlancl 
asked us to assist him in poisoning a large Boa, caught on April 5th 
at 8t. Bartholomew Estate, Guanapo. At -1.55 P.M. we injected 
into the animal’s mouth with a syringe half an ounce of prussic 
acid. Beyond expelling the air from its lungs a little violently 
the snake seemed uninjured. Mr. Mole was holding it at the 
time, and it gave his leg round which it had coiled a squeeze which 
lasted for about 15 seconds-had it lasted longer it would soon 
have been unbearable. H e  had had considerable experience, but 
never felt such tremendous pressure before, and had it been round 
his chest he believed the result would have been serious-broken 
ribs a t  least, if not worse. At  5.15 this poisoned snake erawled 
round the room, curiously examining with its tongue tables, chairs, 
boxes, &c. It got into a corner amongst Borne broken furniture, 
from which it was taken with considerable trouble. I t  coiled its 
tail round a table-leg and was dislodged with difficulty. It then 
seized with its tail a heavy chair which was carried with it into 
the middle of the room, and it was some time before the chair 
could be dieengaged. There being no visible signs of an immediate 
approach of death, 5 grains of &-ychnine were injected into its 
throat at 5.30. This brought on a strong muscular contr,action, 
but still the animal did not knot up. At 5.45, when a gentleman 
present went up to its head from behind to examine it, it made a 
fitrong effort to turn round and strike but failed, A rope was 
then tied to its neck and it was hung up, only about a foot of its 
length being on the floor. At  5.50 all life uas apparently extinct. 
After it was hung up and all movement had ceased, it was 
measured and found to be 10 feet Z$ inches long. Of this length 
the tail occupied 11 i  inches and the head 4 inches. I t s  girthwas 
14; inches. The weight was unfortunately not taken. 

EUNBKCES MURIKUS. 

This snake, known in Trinidad a9 the “Huiffa,” is the largest 
repti% found in the island. Specimens have beeu frequently 
killed 18 and 20 feet in length. It inhabits the rivers and lagoons 
on the east coast and has been found, but less seldom, at Cedros 
111 the south-west portion. In shape i t  is very much like Bpicrates 
renchris, its neck being the same size as its head. The eyes are 
placed far forward and near the top of the head, so that it can lie 
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in water and show very little more than the nostrils and eyes above 
the surface. A fine young speci- 
men lying before u s  as we write is of a dark greenish-brown colour, 
and its back is ornamented with a series of ovally-shaped bluish- 
black spots, arranged more or less regularly in pairs, sometimes 
joining and then exhibiting the appearance of an irregular hour- 
glass-shaped stripe across the back ; towards the tail these spots 
become round. The sides are marked with irregularly proportioned 
spots, some of them dark with yellow centres. The under surface 
is mottled without pattern in dark buff and black. The upper 
surface and sides of the tail are much lighter than the rest of the 
body. The black mark, so characteristic of all the Boa Constrictors 
we have ever seen, which extends from the eye backwards to the 
junction of the lower and upper jaws, is a conspicuous feature in 
Eunectes murinus. I t s  length is about 4 feet. This specimen, 
however, is not a native of Trinidad, and is one of five received 
from Pedesnales, Venezuela, 011 the 12th July, 1892. It was 
captured on the 1st  July of the same year. The mother, which was 
22 feet long, was on that date observed on the bank of one of the 
mouths of the Orinoco, giving birth to young ones. She was shot, 
and the 30 young ones, with the exception of 8, were killed. 
These eight were sent to Mr. Urich, three dying in transit. 
When they were received they had still traces of the umbilical 
cord. They were placed in 
a zinc tank, wi th  a thick branch to climb out upon. They 
habitually la? on the log, but upon the slightest disturbance slid 
quietly into the water. On the 22nd July one of them took a 
mouse, but the killing occurred when the snakes were not under 
observation. When in water they often anchored themselves by a 
turn of the tail round the submerged portion of the branch. A t  
other times they would individually roll themselves into a tight 
ball and float on the surface. On August 1st one of them changed 
its skin. Eventually all died except the one under observation. 
On September 14, upon two mice being thrown into the tank, one 
of them swam across the water. A young Anaconda darted across 
the whole breadth, seized it, and constricted and swallowed i t  
underneath the water. On March 20, 1893, it killed and ate a 
three-quarter grown common rat. On May 10th it killed two 
one-quarter grown rats. The first was sitting on the edge of the 
tank, and the snake, instead of seizing it with his teeth as these 
reptiles usually do, slid tip over i t s  back very gently and quietly, 
and then threw round i t  several coils without once biting it. 
Since then this Anaconda has progressed rapidly and is now in 
splendid condition. It kills full-grown rats, sometimes launching 
its head out of the water a distance of 15 inches to seize them. 
The victims are always dragged back into the water, and there 
constricted and swallowed. After killing them the snake comes 
up to take air, but does not do so again until after the prey is 
swallowed, a process which it assists with a coil of the body round 
the corpse of the rat. Gorging occupies from 10 minutes to 

Its body is thick and powerful. 

I n  leugth they were about 20 inches. 



506 MlSSES. MOLE AND m1CH ON THE [June 19, 

three-quarters of an hour. This particnlar Anaconda refuses food 
out of the water, but, upon a rat in st trap being held close to the 
edge of its tank, has darted into the open door and seized the rat 
and constricted it inside the trap, trying to drag itself back into 
the water a t  the same time. After he has gorged, the part of his 
body coutaining the rat is naturally much swollen and frequently 
floats on the surface, the other portions of the snake except tho 
head being submerged. Mr. J. S. Wilson informs us he has 
frequently seen An:hcondas in the rivers of Demerara with a part 
of their bodies floating in this manner above the surface. 

Anacondas.are fond of lying on logs close to or over the water; 
their swallowing capacities are enormous, and they are probably 
assisted in this by the fact that they invariably take their food in 
the water. The one we have always knows when preparations are 
being made to give it food, and comes up to that side of the box 
(not always the snme) it expects the rat will be driven in from. 
Anacondas know those who feed them, but they are uncertain in 
temper and allow yery few liberties, biting when irritated with 
amazing quickness. The Trinidad Anaconda is, judging from the 
skins we have seen, identical with the Venezuelan snakes we have 
had under observation. W e  also kept for some time two larger 
specimens, each about 7 or 8 feet in length; one of them was 
remarkably quiet, but the other would not permit itself to be 
handled a t  all, biting fiercely, and when seized by the neck 
constricting with great strength so as to almost stop circulation in 
hands and wrists. It also used to  ball. 

GEOPEIS LINEATUS. 

This very handsome little ground-snske is found, as a rule, 
tightly coiled up uuder stones and rubbish in yards and gardens. 
When it has changed its skin it is very iridescent. It probably is 
never more than 12 inches in length, and specimens of this size 
are extremely rare. It increases in numbers rapidly in the yards 
and gardens in towns, where they are safe from their principal 
enemies the Coral Snakes. They lay comparatively large eggs. 
One specimen contained five eggs, 

LIOPHIS MELANOTUS. 

This lit,tle snake rarely exceeds 2 feet in Iengeh. I t s  back is 
of a blue-black colour. Two longitudinal stripes run from head 
to tail on either side. The underpart is a bright yellowish colour. 
They are very harmlqss creatures, never attempting to use their 
t.iny teeth on anything but the little lizards and frogs on which 
they feed. They sometimes constrict their prey-especially lizards, 
when rather too large to be easily managed. One snake of this 
species whieh n-e had for some time constantly quarrelled with 
other small snakes in the same box, and always t'hrew several tight 
coils round than. So savage was he towards his companions that 
he had ultimately to be kept alone. Liophis melanotus breeds 
freely in captivity, but we have not been able to get any of the 
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nine or ten eggs which they lay to  hatch. They are exceedingly 
fond of water, in which they will lie for days at a time. They 
often fall a prvy to E l n p  leniniseatt~s, of which they stand in the 
greatest fear. They only survibe its bite about four minutes. The 
Creoles call these snakes ‘‘ Beh belle chemin,” or ‘‘ Beauty of the 
Road.” They are frequently to be seen crossing dusty roads in 
the early morning or evening, probably for the purpose of hunting 
in the ditches which run on either side of our thoroughfares. 

LIOPHIS RBGINX. 

The adult snake is a very beautiful one, being in colour greenish 
yellow when it has freshly cast its skin, and looking as if a piece 
of black mosquito curtain had been strained over it. Sometimes 
the ground-colour is brighter. It feeds well on frogs and lizards 
and is not at  all fierce. Perfect specimens are rare, a large part 
of the tail being usually missing. They flatten their necks when 
irritated. They are found in mangrove-swamps and in the 
vicinity of streams. 

LIOPHIS COBELLA. 

This interesting little creature is found in the mangrove-sivnmps, 
sometimes in braclrish water and close to the sea. It is known to 
the Creoles as “ Mapepiri Mangue.” It feeds almost solely on frogs, 
which it pursues with great energy and deiours very quiclrly, 
sometimes eating as many as 12 or 14 a t  a meal of the little 
Yellow-throated Frog, Phyllobates tvinitatis (Garman). 

The females have usually faint  transverse stripes on the back, 
caused by the arrangement of slate-coloured scales with grey edges. 
The general appearance, however, is mottled slate and grey. The 
male is more gorgeous, being mottled with black, olive-brown, and 
dirty yellow ; the scales of the lower jaw are grey. The ventrals 
are chequered with large black spots on n white surface. We have 
seen these snakes 3 feet in length, but the average size is 
18 inches. Once, and only once, have n o  known a Cobella to 
devour a lizard-a gecko, 1’7~ecadactylus rcqicuuda. These snakes 
are good swimmers, and on one occasion we watched one for halE 
an hour swimming in a little pool in the swamps. It constantly 
dived and thrust its head amongst the weeds at  the bottom, from 
whence, after remaining a few minutes, i t  came to the surface for 
air. A snake of this species laid se\er;d eggr, one of which 
hatched. The young one was perfectly black ; being deformed i t  
only survived a week or two, refusing all food. 

COLUBBR BODDABRICI. 

This snake is known locally as “Machete couesse,” which is 
explained as meaning “ Grass Machete.” Machete is Spanish for 
cutlass, and many snakes are knon-n as Machetes because their 
backs are somewhat ridged, reminding the Creole labourer of a 
cutlass. But this description does not apply to Coluber boddaerti, 
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the back of the species being rounded. When adult they are of a 
uniform ireenish-brown or olive colour, with two lighter longi- 
tudinal stripes between back and side, extending the greater length 
of the body, one on either side. They are white underneath. 
When young these snakes are prettily mottled, the back being 
ornamented with cross bands of a lighter hue. The scales in these 
bands are edged with white. These bands extend as far as where 
the stripes will appear when the snake is adult, and there they 
abruptly end. Between these cross bands, beginning on the lower 
side of the stripes, are similar bands to those on the back. These 
latter extend as far as the ventrals. Towards the tail all these 
niarkings grow faiuter, and at its beginning they cease altogether, 
the tail being of the colour which the snake will wear when adult. 
These snakes probably reach a length of 4 feet. They are 
tolerably common, and feed on frogs aud lizrtrds when young and 
mice and birds when full-grown. The adults have rarely perfect 
tails, these appendages being probably damaged in their fights 
with mice. They move with great swiftness, and when caught 
bite with determination, trying to work their tiny teeth well into 
the skin before letting go. They are found in trees and on the 
ground indiscriminately. 

COLUBER COBBIB. 

This reptile in  Trinidad, called the “Cribo,” is one of the 
commonest in the island and averages 4 or 5 feet in  length, 
though specimens are not uncommon of ’7 and even 8 feet. I n  
colour it is black with a dirty yellowish-brown tail, which is brighkr 
towards the extremity. The plates on its head and the lnbials 
frequentlyexhibit a tawny hue. I t  moves at  a smart pace, especially 
when in long grass ; climbs and swims well. When captured it 
turns fiercely on the aggressor, and, inflating its neck, bites him, 
emitting at the same time an offensive odour, which reminds one 
of the habit of the English ringed snake, Tropidonotzcs nntria’. 
80 long, however, as the person holding the Cribo has sufficient 
presence of mind not to withdraw the bitten part, the wounds 
inflicted by its teeth are the merest punctures j but if the bitten 
one forgets this axiom and pulls back, the Cribo, which is somewhat 
of a bulldog in disposition, does not let go without a struggle, and 
his teeth then inflict long ugly scratches. The Cribo lays from 
nine to twelve eggs, rather larger in size than a pigeon’s. The 
Cribo preys upon frogs, young birds, and rats, and old specimeus 
have invariably lost the tips of their tails, and are marked all over 
with the scars of wounds which they have received in battles with 
their victims. The Cribo, on seeing a rat, rushes on it with a 
sudden motion and seizes it by head, tail, or middle of the body, 
whichever part comes first, and at  once begins to swallow. The 
victim turns round and buries his long rodent teeth in the Cribo’s 
skin. But the snake keeps on rapidly working his jaws, and the 
wretched rat ultimately lets go in order the more freely to gasp 
for breath, when he is promptly engulfed in the snake’s jaws. 
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Cribos are therefore invaluable to the cocoa and sugar planters, who 
are always much troubled with rats. Cribos, however, are not 
averse to young chicken, which they devour in the boldest fashion, 
in spite of the noisy but impotent demonstrations of their mother. 
The Cribo moves in bold, graceful, rapid, and continuous curves, 
and the worst that is said of him by the people of the island is that 
he is a terror t o  chicken-otherwise he bears a good character. 
They are said to be susceptible of kindness, and will even live in 
the houses of the peasantry if unmolested, when they amply repay 
this toleration by the relentless war they wage on rat8 and mice. 
A Cribo once in our possession struck at a mouse and caught his 
own tail ; this he diligently swallowed, until at least one-fourth 
of his entire length disappeared down his own throat. I n  this 
position he looked like the numeral eight (8). After some 
minutes’ consideration he disgorged. These suakes frequently 
devour their own and other species, aud the country people credit 
them with killing the formidable Crotalines Lachesis mutn aud 
Botiirops atrox. 

SPILOTES VARIABILIS. 
This snake, which is sometimes entirely black, has, as a rule, 

pale yellow stripes and spots upon the first third of its length, 
the remaining portions and the tail being of a shining jet-black ; 
underneath and as far back as where the black begins it is pale 
yellow, the ventral scales being edged with black. It is more 
slender in appearance than Coluher cornis. I ts  scales are large and 
of a pointed oval form and are slightly keeled. I t s  teeth are small 
and it makes a great show of fighting, inflating its neck to treble 
its ordinary thickness, but, though darting its head at the offender, 
it seldom bites. Its lengt’h is usually 8 or 9 feet, and we 
have heard of specimens rnenauring 11. One we had laid 
nine eggs. They are with difficulty kept in captivity. They feed 
on frogs and birds; and the following incident related to us by 
Mr. A. B. Carr of Capard shows they have some claim to be called 
rat-snakes, though perhaps not such a strong one as the C. eorair. 
One Smday afternoon, as he was lying in his hammock in a house 
on p plantation he has formed on the verge of the primeval forest, 
he saw a Tigre (local name for S. variahilis) come out of the long 
grass a little way off, cross the pathway, aud make for the house. 
It ascended one of the supports of the roof of the verandah in 
which he was taking his siesta and disappeared in the palm-leaf 
thatch. It had not been there long before sundry squeals and 
rustlings betrayed the fact that the Tigre had good reasons for its 
visit. It then 
descended and made off by the way it had come. The Tigre is very 
rapid in its movements when alarmed, and is frequently to  be seen 
in cocoa estates in the higher branches of the trees. Like Scytale 
coronaturn and C’oluher botldaerti, i t  vibrates its tail when alarmed 
very quickly, making a noise amongst leaves like that produced by 
the rattle of Crotalus horridus. The Tigre’s back is strongly ridged. 

The snake had caught and was swallowing a rat. 
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HEEPETODBYAS CARINATUS. 

This is another very lively and swiftly moving serpent, and we 
recollect chasing one a dist,ance of 40 yards before catching it. 
I t s  underparts or rather sides are bright yellow ; the ventral scales 
are paler, being edged with silver and a line of dark brown. The 
back is of a bronze-green colour, and the yellow scales on the sides 
have an edging of dark brown. The scales covering t'he spine are 
i n  pairs and are keeled, while t'he remainder are smooth. Another 
peculiarity about the scales is that those beginning at the back of 
the head for a considerable distance along the spine are minutely 
pitJted at the extremities furthest away from their attachment. 
This snake is one of the most beautiful in the island. It feeds on 
frogs, and is found alike in trees and grassy savannas, W e  recol- 
!ect well the first time we encountered it. W e  were shoot,ing 
on the Caroni River when our attention was attracted by a 
streak of pale yellow dangling from a palm (Bccctris, sp.) over the 
water. The reptile was gracefully turning its small head and 
brilliant eyes from side t o  side, as if admiring its perfect symmetry 
of form mirrored in the water beneath it. When caught, the 
Machete (local name) bites with surprising rapidity and lashes 
with its long tail in a manner not at all pleasant to its captor. 
One we had in our possession laid five eggs-each 2 inches long 
and as t'hick as the little finger. 

AHBTULLA LIOGEBCUS. 

Locally linowii as '' Lora," a Spanishword for parrot, because the 
sheeny iridescent greenish gold on the neck and anterior portion 
when inflated is thought to be like the hues of the feathers on the 
neck of the yellow-crested green parrot. Ordinarily, this snake 
has a commonplace grey colour. I ts  head is of a dark greenish- 
brown colour, with an under surface of white. When caught, it 
opens its enormous mouth to its fullest extent and threatens in a 
most ferocious, but at the same time somewhat absurd, manner. 
It rarely bites, but when it does it is apt to inflict small wounds 
with the t w o  long teeth which are placed one on each side in the 
posterior parts of the upper jaw-bones. They are exceedingly 
slender reptiles and their heads at first sight appear large and dis- 
proportioned to the rest of their bodies. They frequently reach 
a length of 3$ and even 4 feet. They feed on frogs and lizards. 
On several occasions lizards which have been partially swallowed 
by these snakes and have eecaped have died soon afterwards. The 
Lora is swift in its movements, and when rushing along on a level 
surface the outside portions of its curves do not appear to touch 
the earth. 

OXYBELLS ACUMINATA. 

This remarkable-looking tree-snake has a sharply pointed snout, 
which in some individuals has the under jaw tinged with yellow, 
in others white. The general colour is greenish drab, sometime2 
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minutely punctured with black. It much resembles the trailing 
branches of the shrubs which it rests upon. It has a peculiar 
habit of simulating the swaying of the branches under a gentle 
breeze, and it is only when one catches sight of the brilliant eyes that 
one realizes he is gazing at a beautiful tree-snake. When about 
to seize its prey, which consists principally of lizards, this reptile 
projects its head in the direction of the unfortunate saurian, at 
which it stares intently for a few minutes, advancing at the same 
time-almost imperceptibly-and sometimes imparting to its head 
and neck the swaying motion above referred to. It next puts out its 
long, brown, yellow-inar@ned tongue once or twice. Just when 
about to seize the lizard it pauses and puts its tongue out, points 
together, stiffly standing upwards, sometimes at nearly right angles 
to the snout. After resting a few seconds, often half a minute in 
this attitude, it darts forward and catches the lizard usually by the 
middle of the body and draws back again. I ts  actions up to this 
point are so deliberate that the observer is always surprised at the 
sudden movement, and we have never been able to follow it well. 
One second the snake is simply watching the lizard, and the next 
he has it in his mouth ; how it got there, one can hardly tell, so 
rapidly is it done. The 
snake holds its victim in this position for some time, and then 
slowly working its jaws towards the head swallows it. These 
snakes are frequently 4$ feet in length, and, except when distended 
with eggs or after having devoured an unusually large morsel, 
are rarely thicker than an ordinary lead-pencil. They seldom 
attempt to bite, and never inflict s wound. They are called 
by the Creoles ‘‘ Liguis,” a corruption of “ Rigoise” or “ horse- 
whip.” They are exceedingly difficult to observe when wild and 
often disappear in the most mysterious and uncanny manner 
when an attempt is made to catch them, so stealthily rapid are they 
in their movements. 

DIPSAS CINCIIOA. 

This is another very peculiar and at  the same time extremely 
beautiful serpent. It is often 38 feet in length and even longer. 
I ts  triangular-shaped body is marked with a series of saddle-like 
dark spots on a light-coloured ground. I t s  head is as blunt and 
round as the Horsewhip’s is acuminate. I ts  eyes are very promi- 
nent. The Dipsas is even thinner than the Horsewhip, and on 
account of its attenuated appearance and its markings, which 
somewhat resemble those of Lachesis mutcc, is known by the Creole 
labourers as ‘‘ Mapepire corde violon,” or ‘‘ Fiddlestring Mapepire.” 
It is very inoffensive, and lives almost entirely upon the tiny Cfona- 
todes wittatus, which frequents old walls, trunks of large trees with 
a rough bark, and tree-parasites and orchids. The growers of the 
latter plants frequently find a Dipsas amcingst their treasures. I n  
captivity it is of a most retiring disposition, during the daytime 
roiling its great length in a little heap in one corner of its cage. 
At  night it moves about in a tolerably lively and a very graceful 

The lizard is now suspended in mid air. 
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manner. It is most curious to watch these snakes passing from 
branch to branch, the distances which they manage to bridge over 
without any support, except that given by a small portion of their 
bodies and their long tails, being almost incredible. 

LEPTODIRA ANNULATA. 

This pretty snake, which never exceeds, so far as me have had 
opportunities of judging, 30 inches, has many of the habits of the 
last-named species, but is more active in its movements, is not 
triangular in shape, being more rounded, and has a longer head. 
It, has a chain of dark brown spots down the back and its ground- 
colour is generally light brown. We  have only had two specimens, 
one of which was caught in the rotten bough of a tree on a river- 
bank. The greater part of the bough was occupied by an ants’nest. 
Leptodira aniaulata feeds well on frogs and lizards, and when very 
much irritated attempts to bite, and when it has hold of a finger 
tries to work into the skin the large back teeth, one on either side 
of the upper jaw. One we kept €or some months laid several eggs, 
which she afterwards devoured. 

SOYTALB OORONATUM. 

This snake when young is a bright coral colour, with a dark 
brown, sometimes nearly black, heed, sometiines with a white collar. 
As the snake grows older it becomes brown, with a whitish-grey 
under surface. It is remarkable for its extreme shortsightedness, 
not being able to see its prey even when close to it. They feed 
largely on mice, and when one watches the clumsy efforts of these 
snakes to capture their nimble prey it is a matter for surprise how 
they manage to exist at  all. The snake, when a mouse is in its 
cage, lunges out wherever he imagines the mouse to be. The 
nimble mouse avoids him with the greatest ease. It is only after 
hours of persevering effort the enako manages to get the mouse, 
probably when he is tired out with jumping about. l’here would be 
absolutely no chance for the snake a t  all if he had to catch his 
food in the open. I n  their wild state, therefore, they follow the 
mice and Ameiva lizards on which they feed into their holes and 
devour them in the furthest recess of their burrows. When the 
Scytale catches a mouse in the open or in a trap or bottle he 
constricts it, throwing as many as three coils round it and pulling 
hard with his jaws, just a , ~  the Boas do. If Scytale finds D nest of 
young mice he does not take the trouble to constrict them, but bolts 
them as C’oluber corais does. Scytale has a very smooth coat, and 
there is a peculiar shimmer about it which gives it a slimy-looking 
appearance. They are fond of making their homes underneath 
houses (West-Indian houses are, with few exceptions, raised from 
a few inches to several feet above the ground) and are useful 
snakes because of their mice-eating propensities. One in our 
possession laid nine eggs, which stuck together after being 
deposited. The foll6wing incident occurred in our snake-boxes :- 
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A pair of S. coronatum occupied a box together with a Grenada 
Tree-Boa (Corullus cookii) which was about the same size. A 
mouse was introduced and one of the Scytales immediat,ely made 
several frantic eEorts to  seize it. The Cwallus on hearing the 
disturbance woke up from his sleep on a branch above and 
partly uncoiled, bringing his head near the level of the floor and 
rehining his hold on the branch. As the mouse passed he deftly 
caught and constricted it. Scytale, finding that the mouse had 
ceased to jump about, happening to  come near t’he Tree-Boa found 
that he had killed the coveted morsel, and just as its right,ful 
captor wis prepariug to swallow it (having relaxed his coils) it 
seized the mouse by the head. Boa finding the mouse being 
pulled away from him tighened his coils again and presently seized 
the mouse by the hind quarters and tried to swallow it in that 
way, whilst Scytak tried a t  the head, which he succeeded in getting 
into his throat, but wa,s not able to proceed further because of the 
Boa’s coil. The Boa gave up trying to swallow and simply climbed 
up to his former lofty perch, stJill holding the mouse with the Xeytctle 
dragging a t  its head. The Boa then formed his body into R loop 
and threw a coil round the free ends of it. In the loop he held the 
mouse firmly and then settled down quietly until the Scytalt! had 
tired of his futile efforts. A t  length the XcytaZe, after a quart’er of 
an hour’s fruitless endeavour, released the mouse’s head, which was 
promptly seized by the Boa, who protected the rest of the body 
with coils. Just  as the Boa had swallowed his well-earned meal and 
the tail was disappearing down his throat, the Xcytab, who had been 
searching for the body, discovered that the Corallus had outwitted 
him. H e  then seized the victor by the throat and threw four 
coils round him. As the Boa was the most valuable snake, being 
our only one and having been ohtained from Grenada only after 
considerable trouble, and fearing it might be injured, we put an 
end to the duel by removing the Scytale to another cage. 

ELAPS BIISEI. 

This snake varies considerably from E. lemniscntus in coloration 
and distribution of the annuli, and in size being smaller. I t s  
habits are also a t  variance with t’hose of lemniscatzcs. Elaps riisri, 
though lively a t  night, is not averse to feeding in the day. I t  is 
passionately fond of water, and one wbich we kept for sonie 
months used to. bathe regularly every morning. I f  the bath was 
not changed a t  least twice a week t,he rept,ile neglected to take its 
diurnal ‘‘ tub.” Being much smaller than the leniniscatus to be 
referred to subsequently, it was with difficu1t.y that snakes small 
enough could be obtained for it, and resort had to be made to the 
tiny ground-snake, Gcophis lineatus, the largest specimens of which 
rarely exceed 12 inches in length. These snakes it would eat a t  
any time during day or night, but it, was noticeable that they did 
not succumb to  its venom before they were swallowed. On 
March 17t11, 1894, a G. liizeatus 4 inches long was placed in t,he 
box. It was seized at 9.14 P.M., precisely in the manner of lenznis- 
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catus, and was swallowed by 9.246 P.M. At 9.27 auother one 
9 inches loug was iut,rodured, aud then directly it was caught 
just above the vent. At 9.59 the Coral got its victim’s muzzle in 
its mouth, and swallowed it by 10.56. Neither of these snakes, 
nor maup more besides which we have seen swallowed, were dead 
when their tails disappeared clown the Coral’s throat. These little 
snakes resist the Coral vigorously to the very last, twining their 
bodies round their devourer’s head in almost inextricable knots and 
doing everything in their power to hinder t,he gorgiug process. 

ELAPS LEMNKSCATUS. 

This snake sometimes reaches the length of 4 feet, but 
specimens of this size are not at  all common. Opinions iii 
lrinidad are divided as to their being poisonous, owing probably 
t.0 the fact that they have been frequently handled without 
disastrous consequences. There are, however, cases on record of 
persons having lost their lives through the bites of these reptiles 
when they have been inadvertently trodden upon. They usually 
lie dormant during the day under the dead leaves on sugar estates, 
but they am more frequently found in cocoa plantations. A t  night 
they are exceedingly lively and quick in their movements. The 
species feeds, so far as we can find out, exclusively upon other 
snakes, all efforts to induce E. Zemnismtus and E. riisti to take frogs 
and lizards having been failures. E. Zemniscatus wanders about at  
night searching in holes and crevices for the small diurnal Ophidia, 
and catches then] when they are asleep. Being possessed of a coin- 
pmttive1.t- solid head and, for a siiake, very small mouth, in which 
are two short, fangs (situated further back thau those of t,he vipers), 
it is very difficult indeed for them to bite anything large. 
Naturalists, we understand, are divided in their opinions as to 
t,he use of the poison in t)hese serpent-devouring Ophiclia, and i t  
is asserted that the Indian Ophiophagus does not use his venom 
to kill his prey. Though this may be the case with other snakes, 
it is cerhin that the Trinidad Elcys leinnisentus relies upon its 
poison very considerably in overcoming its victims : otherwise it 
would not be able to secure its active prey even when surpristad 
asleep. A snab  of this species 33~inches long, brought to us in 
the first week of May 1893, was placed in a small glass-fronted 
box with a jar of water and a wet pad of blotting-paper-it being 
an absolute condition for the well-being of these creatures that 
they should be kept damp. On May 15 we introduced a Liophis 
m&motus. The next day it had disa,ppeared, and there was a 
slight increase in the Coral’s circumference. On the night of 
May 23rd a Coluber boddmrti similarly vanished. Three days later 
another Li ineZanotus was disposed of. All these snakes manifested 
the greatest uneasiness and even terror of the Coral, giving i t  the 
lnrgest berth possible, although, so long as daylight lasted, the 
Coral paid no attention to t,hem. 

On the night of June 11th we gave a L. nzalanotus (174 inches 
long) to the Coral. The moment it entered the box the Coral 

I ? ’  



1894.1 OPEIDIA OF TRINIDAD, B. W. I. 515 

raised its hexd, but immediately rewmed its quiescent attitude. 
Subsequently it suddenly bit the visitor near the tail. The poor 
little victim was at  once relemed aud crawled about as lively as 
possible, but with the tail raised. Five niinutes later, it laid its 
head down-slightly on one side ; its body twitchcd as if in pain, 
and three minutes later it was dead. The Coral at once seized 
the dead snake four inches from the head, then worked it through 
its jaws to withiii an inch of its head. I t  then let go, and, seizing 
it spin, worked dovn the body for about three-quarters of its 
length. It let go again, and then went up to within a11 inch of 
the head, worked up to the muizle, and got it into its mouth, and 
proceeded to sw,zllow by sharp sidelong jerks following each other 
in rapid succession. After it had got the dead snake half down, 
i t  began to make the drawing muscular motions which is a charac- 
teristic in the  feeding of Boa Constrictor and other Ophidia, the 
jaws doing no work at all. After swallowing the Coral yawned 
several t imes During the first part of the operation the Coral 
held its victim down by a bight of its body 2% or 3 inches from 
where its jaws were working. The swallowed snake was nearly as 
thick 8s the Coral, and when the latter was going through the 
preliminary of passing the former through his jaws, there were to 
be heard sundry little cracks as if the bones were being broken. 
The whole operation of killing and gorging lasted an hour. In  
consequence of a fright the Coral disgorged during the night. 

011 the night of July 3rd another snake of the same species 
(16 inches long) was introduced at  '7.59 P.M. It crawled about 
cautiously. At  8.4 the Coral raised its head, and the visitor lay 
down perfectly quiet. The Coral began to move about, and at 8.114 
caught its prey 2% inches from the tip of the tail, and, contrary to 
the first occasion, retained its hold. At  8.158 the victim was 
dying and turned over on its back. A t  17 minutes past 8 when 
examined it was quite dead-5i minutes from the time of being 
bitten.. 

On July 21st a t  8.15 P.M. the Coral was lying in a corner of its 
box,on a lamp-lighted table, perfectlyindifferent to its surroundings. 
A Liophis melanotus (17 inches long) was introduced. The Coral 
roused immediately, and glided about with such rapidity and 
attacked its victim with such vigour that it was bitten three times, 
almost before we realized the fact. At  the last bite the Coral 
held the Liophis about the middle of the tail. Four minutes 
afterwwds the victim was dead. The quick lateral motion in 
suallowing was again observed, and the operation in this case 
lasted ten minutes. 

These observations are iuteresting because they prove that the 
assertion thnt snake-poison has very little iminediate effect upon 
the Ophidia, thus being useless in the capture of their prey, is an 
erroneous one. They are interesting also because they prove that 
the creatures feed on other suakes besides the Calamaridm. 

On July 29th we shaved the thigh of a large full-grown male 
rat, and forced the Coral to bite it at 8.3 P.M. The rat appeared 
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to  get drowsy almost immediately. It subsequently began to pant 
violently, but was still drowsy. Then the tail began to  twitch, 
also the muscles in the region of the backbone. A t  8.11 con- 
vulsions set in. I n  biting 
the Coral held on for about 15 seconds. This snake subsequently 
died, owing to being accidently exposed by a careless porter to the 
sun. 

A t  8.14 the heart had ceased beating. 

LACHESIS MUTA. 

This snake is locally called ‘“nllnpepire Zanana,” because its 
crtrinated scaIes are thought to be somewhat of the colour and the 
shape of the leaf-like scales on the pineapple fruit. “ The average 
length,” says Mr. A. B. Cam, “ of those I have met and measured 
accumtely (about fifty) is a little under 78 feet; the largest 
of these having been 8 ft. 2 in. and the shortest G ft .  2 in. 
There is an instance on record (by de Verteuil) in the island, I 
believe, of an 11-footer.” The Mapepire, unlike its cousin 
Bothrops utrox, prefers rising ground, and is often found on the 
crest of small hillocks, apparently because it prefers dry soil. 
According t o  Mr. Carr, the Mapepire is frequently found in 
holes, into which, when chased, the Lappe (Cdogenys pacu) and 
the Armadillo (l’utusiu novemcincta) run j but rarely, if ever, is he 
found inhabiting the same hole (as has been for years believed) 
with either of these aniniale. Most of the bites from this snake 
occur a t  their holes. He’rarely strikes without provocation, but 
once agitated he becomes vicious and may strike many times in 
succession. Dogs when hunting are bitten, and men occasionally, 
but se!dom fatally. In a paper on Quenck, or Peccary-hunting, 
read before the Field Naturalists’ Club, in No. 11, 801. i., 
Mr. Cam stated that on one occasion a pair of peccarie8 took 
refuge in the rotten trunk of a fallen balata tree. They were 
killed, and subsequently two more rushed out of the trunk. The 
dogs went in a third time and dragged out a Mapepire about 
7 feet 10 inches long. I n  the fight which ensued it bit four dogs, 
and the two last bitten died in a very few minutes, owing to  the 
inability of their masters to capture them for treatment with local 
bush remedies ; the first two bitten recovered. The Mapepire is 
a sluggish brute. On one occasion one was seen on the top of a 
small hillock. He 
was busily engaged a t  the time and could not go then. Bubse- 
quently he went home and had his dinner. A heavy shower of 
rain came on, m hich delayed him half an hour longer still. When 
he a t  last went he found the Mapepire as described still coiled on 
the ground, the water streaming down from his coils. His servant 
then went and cut a stick, and the snake, after all this delay of at 
least 2+ hours, was captured alive. The Mapepire and Botlwops 
airox suffer from large parasitic worms in their lungs. The young 
ones of L. mutu are very rarely seen, while those of B. atrox are 
often found. The few specimens of Mapepire we have seen have 
not done well in captivity. 

The man who found it went to  tell Mr. Carr. 
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BOTHROPS ATROS. 

Found only in swampy places. It ascends a short distance 
little bushes 5 feet or so from the ground. B. ntrox is very fierce, 
and sometrimes ejects its poison a considerable distance. One 
which was being teased with a stick ejected its poison in this way. 
It fell on the face of a woman some twelve feet off. It is rather 
more active than the Lachesis inutn and bites more readily. The 
largest specimens we have seen were about 6 feet loug. The 
B. atrox is locally called '' Mapepire Balsain," which is said to mean 
striped. It is called in some localities " Valsain," which no doubt 
means dancing (from the French), an allusion to the circling 
motion when in the attitude of defence, which all vipers exhibit. 

A Preliminary List of the Ophidia of Trinidad, B. W. I. 

NoTE.-The snakes found by us in Trinidad are marked with an 
asterisk ; where we have not seen the snakes ourselves the name 
of the recorder is given. 

The names of authorities given within square brackets after the 
species are those of the naturalists to whose kindness we are 
indebted for the determinations of the species. 

OPHIDIA. 

TPPRLOPIDB. 

Recorded from Trinidad by Boettger. 
"1. Typhlops reticulatzcs, L. 

GLAUUONIIDB. 
2. Glaucotaia albifrons, Wagl. 
Recorded from Trinidad by Boulenger and Garman. 

BOIDB. 

"3. Epicrntes cenchris, L. [Boulenger]. 
"4. Epicrates cenchris, L., var. fzcsca, Gray [Boettger]. 

New to Trinidad. 

Recorded from Trinidad by Boulenger. 

New to Trinidad. 

5. Corallus cookii, Gray, var. melanea, Grny-. 

+6. Corcdlzcs cookii, Gray, var. rusclLenbergii, Cope [Boettger]. 

"7. Boa constrictor, L. [Boettger & Boulenger]. 
8. Boa diviniloqzca, Law. 
Recorded from Trinidad by Boulenger. 

"9. Eurtectes murirtw, I;. 
PEOO. ZOOL. SOC.-1894, NO, XxxIv. 34 
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COIXJBRIDB. 
a. Colubrine. 

"10. Xtreytophorus atratus, Hallow. [Boulenger]. 

'11. Geophis lineatus, Durn. & Bibr. [Boettger]. 
"12. Liophis melunotus, Shaw [Boettger & Boulenger]. 
"13. Liophis reyirm, L. [Boettger & Boulenger]. 

"14. Liophis cobeZEa, L. [Boettger, & Boulenger]. 
'15. Co1ube.r bocldaerti, Seetz. [Boettger & Boulenger]. 
*16. Coluber coi*ais, Boie [Boettger & Boulenger]. 
*17. Xpilotes uariabilis, Wied [Boettger & Boulenger]. 
"18. A'pilotes pecilostoma, Wied [Boettger]. 

"19. Heryetodryas macrophtr'lalmus, Jan [Boettger]. 

'20. Herpetodryas carinatus, L. [Boettger & Boulenger]. 
"21. Ahatulla liocerczcs, Wied [Boettger & Boulenger]. 

"22. Petalognathus nebulatus, L. [Boettger & Boulenger]. 

New to Trinidad. 

New to Trinidad. 

New to Trinidad. 

New t o  Trinidad. 

New to Trinidad. 

New to Trinidad. 
b. Dipsadina. 

*23. Homalocvanium melanoctyhalum, L. [Boettger]. 

"24. Oxybelis acunzinatzcs, Wied [Boettger]. 
"25. D~@as cenchroa, I;. [Boulenger]. 
*26. Leptodira annulata, L. [Boettger]. 
9 7 .  Xcytcile co?-otmtum, Schneid. [Boettger & Boulenger]. 

New to Trinidad. 

28. O~yrrhopzcs plumheus, Wied. 
Recorded from Trinidad by Boulenger. 

0. h7apincE.. 
"29. Elaps rikei, Jan [Boettger]. 
"30. Elaps lemniscntzcs, L. [Boettger]. 
31. E l c p  corallinus, L. 

Recorded from Trinidad by Giinther. 

VIPDRIDB. 
432. Lachesis muta, L. [Boettger]. 

'33. Bothrops atvooizl, L. [Boettger & Boulenger]. 
New to Trinidad. 

New to  Trinidad. 
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4. On the Spiders of the Island of St.  Vincent.-Part 11.’ 
By E. SIMON z. 

[Received May 2, 1894.1 

Familia P B o L u I D B. 

AXTEMA ATALANTA, Walck. Apt. i. 1837, p. 656. 
Phobus connvexus, Blackw. Ann. Mag. Nat. Hist. ser. 2, iii. 

? Pholcus rotundatus, Grsch, Stettin. entom. Xeitung, 1879, 

Insula Sancti Vincentii. 
Espkce rdpandue dam l’ilmerique du sud et les Antilles. 
SMERINGOPUS ELONQATUEI, Vinson, Ar. BQun. &c. 1864, p. 135 

Pholcus phalangioides, Dolesch. Act. SOC. Sc. Ind. Neerl. v. 1859, 

Pholcus tipuloides, L. Koch, Ar. Austr. 1872, p. 281, t. xxii. f. 5.  
Phobus clistinctus, Cambr. J. Linn. SOC., Zool. x. 1876, p. 380, 

Phobus elongatw, Thorell, St. Rag. Mal. &c. ii. 1878, iii. 1881 ; 

Pholcus margarita, Workman, Ann. Mag. Nat. Hist. 1878, ii. 

Pholcus tipulooides, Mmx, Pr. Acad. N. S. Phil. 1889, t. iv. f .  5. 
Insula Sancti Vincentii. 
EspAce repandue dans toutes les rkgions tropicales du monde. 
PHYSOCYCLUS GLOBOSUS, Tacz. 
Pholcus gibbosus, Keyserl. Verh. 2.-b. Ges. Wen, 1877, p. 208. 
Physocyclus gibisoszcs, E. Sim. Hist. Nat. Araig. Qd. 2, 1893, 

Insula Sancti Vincentii. 
Espkce rdpandue dam presque tontes les regions tropicales du 

MODISIMUS GLAUUUS, E. Sim. Ann. SOC. eut. Pr. 1893, p. 322. 
Insula Sancti Vincentii. 
EspAce propre aux Antilles : je la possLde de S. Domingue, de 

S. Thomas et de la Jamai’que. 

PSILOCHORUS NIBRIPRONS, sp. nov. 
d . Long. 4 mn~-Cephalothorux paulo latior p a m  longus, 

utrinque ample rotundus, parte thoracica profuiade loiaqituclin- 
ccliier sulcata, lurido-testaceus, regaone frontali clypeoyue ualde 
infuscatis et macula thoracica nigricantc mrcgna, latiore punln 
longa, aiatice recte truncata, utrinpue deiatata ct postice breuiter 

1858, p. 332 (pars). 

p. 106. 

(Phobus). 

p. 47 (pars). 

t. xi. E. 28-30. 

V. Hasselt, Tijds. v. Ent. xx. 1877, p. 53. 

p. 451, t. xviii. ff. 1, 2. 

p. 470. 

monde. 

For Part I., see P. Z. S. 1891, p. 549. 
a Oommunicakd by Dr. D. SHARP, F.B.S., F.Z.S., on behalf of the Oommittee 

for Investigding the Fauna and Flora of the West-Indian Islands. 
34” 
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acuta, jqotatus. Oculi ordinarii, yuatuor aiatici (upicibus) 
lineam rectam j’ob,-muntes, medii minutissinti lateralibus plus 
sextuplo whores, inter se coi&pi sell a lateralibus distinct6 
separati. Abdomen anguste elongatum, supra omnino lutco- 
testaceum, subtus dilutius, macula epiyustcris subyuadrata, linea 
ventrali anyusta et abbrcviattc, et yostice utrinpue naacula 

Fig. 1. 

Psilochorzls wigrif~ons. 
PrcernaAllaTis maris. 

confusa, niyi-icantibus, ornatum. Partes oris, chelce et pedes- 
maxiillares niyvicantes. Sternum luridunz. Pedes longissimi 
et yraeillimi, obscure jhlvi, femoribus tibiisque ad apcenz sat 
late albido-aiinulatis. Cheh ,  antice ad apicem, p o p e  1-adicem 
unyuis, dente parvo obliquo yranuloque armatcr. Pedum- 
mazillariunt femur claviforme ad basin angustum et apophysi 
i.r$eriore parva et obtwa munituvn, ad apicem subtus valde in- 
flatum et subglobosum; patella brevis ; tibia sat longa, conucxa ; 
apopJLysis tarsalis lonya, leviter sinuosa, antice, prope medium, 
ininute clentata, i y i c e  longe attenuuta et luciniosu. (Ebmina 
adulta iynota.) 

Insula Sancti Vinoeiitii. 
Dam les forBts sur les troncs d’arbres. 
PSILOUHORUS LXMNISOAIUS, ~p. nov. 
8 . Long. 3 iiii~i.-Ceyl~alothorcc.~. paulo lutior yuuiti I O I L ~ L C S ,  

utrinpue ample rotundus, parte thoracica profunde lonyitudcn- 
diter sulcata, ficlvus, regione oculcivi utrinpue nigra, clypco 
injuscccto, pnrtc thoracica vittu media latn, antice b$da, su6- 
parallela sed leviter dentata, vittaque maryinali lata et leviter 
sinuosa, fuscis, ornatus. Oculi ordinarii, puatuor antici 
(apicibus) lineam rectam desiynantes, inter se subcontiyui et 
valde incequales, medii 1ateraMus salteilt sextuplo Tnziwrm. 
Abdomen longurn, teretiusculum, supra testaceo-viride, maeulis 
nigro-virescentibus biseriatis 5-5 (maculis 2’ yuris relipuis 
majoribus) et utrinque maculis plurimis ornatzcm, subtus vitta 
nigricanti late leviter attenuatu et truncata et apicem haud 
attinyente, notaturn. Chelcx, partes oris sternunayue jicsca, hoc 
late testaceo-marginatur. Pedes lonyissimi et yracillimi, fusci ; 
femoribus tibiispue apice sat anguste albido-annulatis. Chelce 
antice, prope medium, dente crass0 attenuato sed obtuso instruct@. 
Pedes-ma.cit2nres fere prcccedentis, sect fuluo-rufmceiates. 
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9 . Mnri suiisimilis. Pedes-mccvillnres .fusci. Ghelce muticcp. 
Plciyn genitali simplez, fusco-niticla, semicirctilnris, n petiolo sat 
late remota sed dimidium ventris haucl attingens. 

Insulrr. Sancti Vincentii. 

Familia T H E R I D I I D  B. 

AEGYRODES CANCELLATUS, Hentz. 
Therid,ion cnncellntunt, Hentz, Bost. J. N. H. vi. 1850, p. 278, 

Lascnob cancellata, Emerton, Tr. Conn. A d .  1882. 
Argpocles cancellatus, Keyserl. Spinn. Amer., Therid. ii. 1886, 

Insula Sancti Vincentii. 
RBpandu dans tout le sud des &ats-Unis, les Antilles, et le 

ARLAMNES PARADOXUS, Taczanowski. 

t. ix. f. 8. 

p. 243, t. xx. f. 297. 

VknBzuela. 

Argyrodes paradomm, Tacz. Hor. SOC. ent. Ross. ix. 1872, p. 58, 
t. v. f. 13. 

Arinmnes paradoxus, Keyserl. Spjnn. Amer., Therid. i. 1884, 

Insula Sancti Vincentii. 
RBpandu dans une grande partie de 1’Amkrique tropicale. 
ARIAMNES LONQISSIMUS, Keyserl. 
Ariamnes longissimus, Keyserl. Spinn. Amer., Bras. Spinn. iii. 

Insula Smcti Vincentii. 
Existe aussi au VBnkzuela et au BrBsil. 

SPINTHARUS FLAVIDUS, Hentz. 
S.$avidus, Hentz, Bost. J. N. H. vi. 1850, 1)-.284, t. x. f. 8 ; 

Insula Sancti Vincentii. 
T r h  r6pandu dans le sud cles Btats-Unis. 

THERIDION STUDIOSIJM, Hentz. 
Theridion stadioszcm, Hentz, Bost. J. N. H. vi. 1850, p. 275, 

t. ix. f .  5 ;  Emerton, Trans. Conn. Acad. vi. 1882, p. 14 ;  
Keyserl. Bpinn. Amer., Therid. i. 1881, p. 20, t. i. f. 7. 

p. 168, t. viii. f. 103. 

p. 202, t. vii. f. 145. 

Keyserl. Spinn. Amer., Therid. i. 1884, p. 176, t. vin. f .  107. 

InsuIa Sancti Vincentii. 
RBpancLu dans toute 1’Amdrique depuis les *tats-Unis jusqu’d 

la RQpublique Argentine. 
THBRIDION BRONDEIJM, Hentz. 
Theridion frondeum, Hentz, loc. cit. p. 274, t. ix. f .  7 ; Emerton, 

Insula Sancti Vincentii. 
Rkpandu dam une grande partie de l’Am6rique. 

lot. cit. p. 15, t. ii. f .  1 ;’ Keyserl. loc. cit. p. 69, t. iii. f. 42. 



522 MONS. B. SIMON ON THB SPIDERS OF ST. VINUBNT. [June 19, 

THERLDION ANTILLAITUY, Sp. nov. 
Q . Long. 4 mm.-cephalothorax albido-testaceus, laevis, parte 

thoracaca linea media lonyituclinali cibbi*eviata nigra notata. 
Oculi singulariter et tenuiter niyo-cincti, pccrvi, inter se aepuales 
et late clistantps, medii postici inter se quam a lateralibus 
remotiores (spatio interoculari oculo $us pttadruplo latiore). 
Area onibrum mecliorum paulo latior quam lonqa et antice 
quam postice paulo angustior. Abdomen ylobosunz,, parcissime 
et lonye pilosum, pallide luteum, supra pvrnctis wqris minu- 
tissimis, puadratum magnum clesipantibus, ornatum. Chelae, 
partes oris pedesque albido-testcicei subpellucenles ; patellis, tibiis 
metatarsisque (3’ paris exceptis) apice minictissime nigro-notatis. 
Pedes longi inter se ualde inquales (antici posticis multo 
lonqiores) sat lonye setosi. Pulva simplex, plagula parva 
subrotunda notata. 

8 . Long. 3.6 mm.-Feminae subsimilis, sed abclomine multo minore. 
Pedes-maxillares albidi, tccrso bulbopue lutcis ; patella brevi, 
norlifornii, convexa, seta longa supra munita ; tibia breviore sed 
latiore cupuliformi ; tarso maximo, compresso, upice sat abwpte 
subaeuto et inJlexo; bulbo maximo, valde compresso, stylo longo, 
circumdato. 

Fig. 2. 

Theridion antillanzcnt. 
Bulba genitalis maris. 

Insula Sancti Vincentii. 
T, semnaculato, Keyserl., verisimiliter affine Red certe distinctum. 
THE~EIDION FWSSLYI, sp. nov. 
Q .  Long. 3 mm.--Cep?dothorax laevis et nitidus, laete ficluo- 

rufescens, utrinque sat anguste nigro-marginatus, linen media 
niyricante, sczpe obsoleta, abbreviata (foveam thoracicam postice 
haud suiierante), interdum in parte cephalica ccmpliata et ramosa, 
notatus. Oculi postici in lineam levissime procurvam, magni, 
meclii lateralihus paulo majores et a lateralibus puam inter se 
paulo remotiores, spatio interoculari oculo paulo angustiore. 
Oculi antici in Zineam subrectam, vix proourvam, meclii later- 
alibus paulo majores et inter se remotiores. Area mediorum 
ciroiter q u e  longcc ac lata et antice puam postice paulo latior. 
Sternum fulvo-mfescens concolor vel rarius anguste nigrcu-mar- 
@ncitum, live. Partes oris fmcae we1 nigrae. Chelae fulvce 
nagricanti-variata?. Abdomen globosum, obscure cinereo-testa- 
ceum, nigricanti-wariatwn et subsegmentaturn, parce albido-punc- 
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tatum, vitta media inteyra, leviter dentatcc, erebrius albicbpunctata 
ornatum, subtus obscure fulvum et vitta transversci nigra vali- 
clissime arcuata, fere semicirculari, leviter sinuosu et in medio, 
prope mamillas, sensim anyustiore, notatum. Pedes lum'di 
concolores, interdun? femoribus tibiispe ad apiclm tenuissimc 
nigro-cinctis, interdum nigricanti- variati et subannulati, sat longe 
pilosi, setis erectis patellarum et tibictrum bngis, tibiis meta- 
tarsisyue anticis cil-citer axpilongis. Area vukce fusco-rufu'la, 
convexa, fovea szcper-cinli ovato-transversa impressa. 

d . Long. 3 mm.-A ferninn tlifert abdomine minore et prasertim 
mu7to angustiore, pedibus, prcesertim anticis, multo longioribus. 
Pedes-niaxillares luridi; femore gracili ; patella brevi, convera, 
valde arcunta ; tibiu brevi sed subtus amplwta, rotunda atpue ad 

Fig. 3. 

Theridion Juesslyi. 
Bulba genitalis maris. 

marginem longe ciliata ; tarso ovato, apice brevitev uncato ; bulbo 
ad apicem stylo longo, oirculum formante, munito. 

Insula Bancti Vincentii. 
Th. diferenti, Emert., e t  T. antonii, geyser]., afEne. 

THXIRIDION BTYLIFBONB, sp. nov. 
d . Long. 1.8 mm,- Cephalothoran. lmvis, fulvo-rufescens, fronte 

valcle arcliui turbinuta, ad apicem (inter oculos medios) processu 
lonyissimo (cephalothoraee toto vim breviore) sat grcicili, recto et 
upice acuminato insiyniter instructa. Oculi postici inter se 

Fig. 4. 

Theridion. styl@om, 
n, Cepha Zothorax maris. b. Prmna.villaris maris. 

reyui, in lineam valde remrvam, medii a lateralibzcs quam intw 
se plus cluplo remotiores. Oculi antici inier Be parurn inmpales, 
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in lineam valde procurvam. Clypeus altissimus et ohliquus. 
Sternum late cordiforme, eonaemm et sublime set1 parcissime 
ruyosum, fulvo-rufuluna. Abdomen globoston, aTbum, subtus 
plagula epi-qasteris fuluo-nititla munitiina. Pedes sat l o q i  et 
graciles, olivacei,.femoribus dilutiorihus. Pedes-maxi1 lures fului ; 
femore yracilz, recto; patella hretii, leuiter convera; tibia brevi sed 
suhtus ampliato et apice truncata ; tarso hulbopue magnis et 
ovutis. 

2 . Long. 2 mm.-Cephabthorax pallide luteo-rufeseens, versus 
marginem leviter infaucatus. Oculi postici in lineam plane 
rectum, inter se fere Equidistantes (spatiis interocularibus oculis 
anyustioribus), mediii leviter ebngati et obtusissime tripuetri. 
OCUE antici in lineam vix procurvam, posticis paulo minores et 
inter se cppuales, medii a scse quana a lateralihus remotiores. 
Clj/petcs area oculorum paulo latior, sed chelis breuior. Sternum 
pedesque pallide lurida, sternum haud longius yuan& Zatum, 
leviter convexum, postice, inter coras, sat late obtusum. Abdomen 
macynum, globosum, cinereo-testaceum, supra vitta media abbre- 
viata et utrinque vittis obliquis radiantibus pado obscurioribus 
sed parum distinctis ornatum. 

Insula Sancti Vincentii. 
Se trouve aussi au V8n8zuela. 
NorA,-Cetke esphce qppartient ?i un groupe remarqnable assez 

r8pandn dans l’Am8rique du sucl mais jusqu’ici peu connu. Les 
femelles sont normales et  voisines du Theridion pallens, Blnckw., 
d’Europe ; tandis que les mLles prksentent des &formations fron- 
tales analogues B celles qui s’observent dnns les genres Cornidaria 
et Lophucarenum dn groupe des Erigon,inecp. 

Cen. SPHPROTINUS, nov. 

A Theridio imprimis difert oculis anticis inter se valde inaqua- 
Ebus, naediis lateralibus plus tluplo minoribus et area oculorum 
mediorum antice quanz postice naulto angustiore. 

8PHYROTINUS LUOUWNTUS, Sp. n O V .  

2 . Long. 1.2 mm.- Cephalothorm fuseo-olivaceus, tenuiter nigro- 
marginatus et leuiter nigro-reticulatus, versus marginem. sub- 
tilissime coriaceus. Oculi ppstici in lineam leviter recuruanz, 
m a p i ,  inter se ferc crque et anyuste separati (spatiis interoeular- 
ibus oculis anyaistioribus), medii latercclihus /mulo mujores et 
late ouati. Oculi antici in linenwi rectum, niedii lateralibus plus 
tZu~Jo  minores. Abdomen ylobosuin, cinereo-lividuni, uittn media 
.fitsra strpe interrupta, aiayusta sed postice seiuini ampliata supra 
notnturn. Sternma fuscum. Pedes lonyi et grades, pnllide 
lui+li, .femore tihiaque 4‘ pccris apicr minute fusco-notatis ; tihiis 
suhtrcs setis longis paucis munitis. 

8 . Long. 1 i,~na.-Cepha~othora~~ subtiliter coriaceus, obscure 
ru feseens, ad marginem et supra fusco-lineatus. OcUli &femincP. 
Abdomen minus, ovatum, antice lzviter emaryinatum, albo- 
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tetaceum, postice vittn peiinatu niyra notatunz, subtus obscure 
~fulvacin. Sternum fusco-rufescens, subtiliter nipo-cilzetum. 
Pedes valrle incequales, aiatici rel ipis  mzrlto loizgiores, femoribus 
incrassat is, fusi;forn,ibus au~.antinco-tinctis, reliqui pedes gracilts 
pnllide luridi; fenzoi-ibus tibiispue 4iparis apice leuiter infitscatis. 
Pedes-ma.rillares~avidi, parvi et debiles ; patella ylobosa ; tihin 
c!ylindracea ; tarso bulboqut: sut angwte ovatis. 

Insula Sancti Vincentii. 
J'en ai trouv6 une seconde espke voisine au Vdnkmela: 

8. bimucronatus, E. Sim. 

Gen. JANULUS, Thorell. 
Janulus, Thorell, St. Rag. Mal. &c. iii. 1881, p. 163. 
Theviclium, Keyserling, Spinn. Amer., Bras. Spinn. iii. p. 193 

Cep?aalothovax fe9-c Eyisini sed pnulo latior, striis cephalicis 
afovercque tkoracica parua transvorsa et zitrinpue leviter anyiliata, 
impressus, fronte anytcsta. Oculi postici magni inter se sub- 
cPpuales, in lmeanz vulde recurvcim, medii inter se anguste distantes 
a lateralibus haud vel vix sepumti. Oculi medii antici valcle 
prominuli, lccteralibacs puulo majores. Area oculorum nzediorum 
subpurullela, p a d o  longior quunz lnta, pone oculos anticos 
tuberculis binis yeminutis insiyniter nzunitci. Oculi laterales 
utrinpue contipi. Chelce, pctrtes oris pedesque Episiiii. Abdo- 
men haud lonyius quam latum, trapezoidale, postice ampliutum 
trunccctum et plerumque utriuyue angulosum. 

Ce genre qui ~t pour type m e  espdce de Malaisie J. biconzis, 
Thorell, a des representants dans toutes les r6gions tropicales' du 
monde; une esphce du Brksil a dt8 dgcrite par Keyserling sous 
le nom de Theridium bicorne (J. bicorniyer, E. Sim.). 

(ad part. : 1'. bicorne, Keyserl.). 

JANULUS HZYTHEOPHTHALNUS, sp. nov. 
. Long. 2 n~m.-Ce~JLcclothora~~ pnllidc luridus, linea maryinali 
exillimn 7intaque sitbmaryinali latiore sinuosa, niyricantibm 
notatus, tuberculis frontalihus contipis et obtusis niyris, oculis, 
saltem posticis, sinyutariter r$iclo-cinctis. Oculi postici in 
linecina vuldc recurvum, subrrqtcnles, meclii inter se clistantes 
(spatio interoculuri oculuiiz circiter cpquante) sed a lateralibus 
haud separati. Abdomen cireiter ccque Zonpcln ac latrcm, nntice 
rotundum, gost ice ampliatunt, truncntum, cum anyulis promindis 
atquc in medio, supm mcciizillns, .plus naittus productum, supra 
pallidt luriclurn, posse et iiaortltncite ah-yuttulatuwi, actrinpzte 
et postice linea niyra s i m o s n  mccrginntunz, post ice in dccliuitate 
fuscum. Sternum pedesque pal l ide$ada.  Pedes longi, rcntici 
leuiter rufulo-tincti, tibiis ad upicein minute fusco-notatis, 
fenloribus tibiispue .Zi par is snt late nigrlcanti-nnnulutis et 
subvittatis. Pecles-inn.rillnres luridi, femore fusco-lineato, tarso 
rufulo, patella tibiaque yracilibus et cireiter cequilongis, tarso 
sat pnrvo et ovato. 



526 M R .  W. E3. OOLLINBI ON A 'NEW [June 19, 

Q . Long. 2.5 mm.-Mari subsimilis, scd cephalothorace vittis margi- 
nalibus latiohbus, interdurn omnino fwsco-reticulato, abclominis 
yictura dorsali walde variabili, plerzcrn que f ulua nigricante 
reticdata et postice, i n  declivitate, lute Izi~riccinti-vittccta, sterno 
fusco, pedibus luridis, femoribus tibiisyzce 4" paris apice nipi- 
canti-annulatis. 

h u l a  Sancti Vincentii. 
Esp6ce tris repandue au VQnBzuela. 

T H E B I D ~ A  mummh, Walck. 
Theridion opulentum, Walck. Apt. ii. 1841, p. 322. 
Thsriclion sphwula, Hentz, Bost. J. N. Hist. vi. 1850, p. 279, 

TJ~cridiongonygaster, E. Sim. Bran. Nouv. 2" mBm., LiBge, 1873 ; 

TJieridzcla spha.ntla, Emerton, Keyserling, &c. 
Chrysso Iziveopictn, Butler, P. Z. S. 1882, p. 763. 
Insula Sancti Vincentii. 
EspAce extrkmement diss&min&e, car elle existe dans la r6gion 

M6diterranBenne (T. gonygaster, E. Sim.), dans l'Afrique occi- 
dentale et australe, iL Madagascar (Chrysso niveopicta, Butler), 
Ceylan, et dans l'Am&rique du nord, d'oii elle a 6th de'crite pour 
la premiiire fois par Walckenaer sous le nom de Theridion opulenturn. 

t, ix. f . 22. 

id. Ar. Fr. v. 1881, p. 109. 

\ 

5. Description of a new Species of Slug of the Genus 
Janella. By WALTER E. COLLINGIE, Demonstrator of 
Zoology and Comparative Anatomy , Mason College, 
Birmingham 

[Received May 8, 1894.1 

I have recently received from Mr. H. Suter, of Christchurch, 
New Zealand, a series of Slugs belonging to the genus Athoraco- 
phorus, Gould, better known to European malacologists under the 
generic name of Janella. Although this latter name is preoccupied 
by a synonym, I am decidedly in favour of its retention, for reasons 
set forth by Professor Cockerell '. 

Of the above specimens, six are J. bitentaculata, Q. & G., four 
J.pcyillata, Hutton, and two I am here describing as belonging 
to a new species, which I shall term J. maculata. 

Towhat extent J. bitentaculata varies I am not aware j certainly no 
two of the above six specimens are alike. The two examples which 
I am naming J. rnaeulata Mr. Snter included with J. bitentaczclata ; 
but he has evidently not examined the series, or I feel sure he would 
have noticed the very distinct form and colour of these particular 
two. 

Communicated by E. R. SYKES, B.A., F.Z.S. 
' The Coiichologist,' 1893, vol. 5. p. 215. 
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alh.gl, albumen gland. 
h.c, buccal cavity. 

h.d, hermaphrodite duct. 
h.gl, hermaphrodite gland. 

c, crop. 

i, intestine. 
I, liver. 
m, assophagus. 

ov’, free oviduct. 
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ov, oviduct. 
pr,  prostate. 

p ,  penis. 
T, rectum. 

~ . m ,  retractor muscle. 
r . ~ ,  receptaculum seminis. 

v. d, vas deferens. 

st ,  stomach. 
v,  vestibule. 

JAXIILLA MACULA’PA, sp. nov. 
Animal much flatter than J. bitentcccuhtn. Dorso-median 

groove distinct and continuous to  the tip of the tail. Ground- 
colour dirty yellow, with numerous irregular black spots and 
clashes ; a large, black, oval-shaped mark immediately behind the 
pulmonary orifice. Head slightly lighter than the rest of the body. 
Foot dirty yellow, marginal portioiis distinct from median plane. 
Pulmonary orifice small and ineonspicuorrs. 

Length in alcohol 33 millim. 
Habitat. Forty Mile Bush, North Island, New Zealand 

(H.  Suter). 
The flat back of this species reminds one of Vero&dZa, whilst 

the colouring is similar to  dark-coloured examples of Geornnlucus 
~~?zucuZosus, Allm., which I have occasionally seen. 

Anatomy. 
Generative Sysiem-There is a single sestibule, from which the 

penis passes off as a lateral organ. I n  its natural position it is 
twisted upon itself, as shown in fig. 3. I t s  first portion is slightly 

Fig. 1. 
7.m 
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constricted, and again a little higher up; its upper portion is 
convoluted and opens into a long thin tube-the vas deferens. 
I n  J. bitsntaculntcc the penis is much shorter, and usually exhibits 
a sharp distinction between that organ and the vas deferens (cf. 
Keferstein and Macdonald ’). Attached to tbe distal end of the 
penis is a small short retractor muscle ; its point of attachment to 
this organ affords a ready means of clistiuguishing between penis 
and vas deferens. The continuation of the vestibule forms a 
simple pouch-like cavity-the free portion of the oviduct. From 
reference to  figs. 1 & 3, it will be seen that in J. waaculatn the long 

Fig. 2. 

Generative system of Jamella bitelztnculata. 
(For lettering see p. 527.) 

tube-like portion of the free oviduct is absent, whilst in J. biten- 
tactdata it is quite as long as the pouch-like portion. The 
receptaculnm seminis is it large oval or circular sac, opening into 
tlic lower portiou of the free oviducb, just above the opening of 
the penis into the vest,ibule. The, combined oviduct and prostate 
form a short convoluted tube, not more than two-thirds the length 
of that organ in J. bitentncubta. Covered pnrtly by the large her- 
maphrodite glaud and its duct is a very peculiarly shaped nlbumen- 
gland, consisting of a large oval-shaped mass with a thin flattened 
upper portion. The hermaphrodite duct is large and oval in form, 

Zeit. f. wiss. Zool. 1865, Bd. xv. t,. m i v .  fig. 3. 
Ann. & Mag. N. H. 1856, vol. xviii. (ser. 2) pl. iii. fig. 6. 
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and consists of a number of loosely-connected lobes. This aame 
organ in J. bitentuculccta is very definite and compct iu form, and 
may readily be divided into two villiform portions (fig. 2,7$). A 
long convoluted duct connects the gland with the common duct. 

Fig. 3. 

Portion of the generative organs of Jamella maculata in natural position. 
(For lettering see p. 527.) 

Fig. 4. 

Showing the distinctness between the penis and vas deferens in an example 
of J a d l a  bitentaculata. 

(For lettering see p. 527.) 

Digestive System.-The mouth, which has the usual ventral 
position common to the genus, opens into tthe buccal cavity, which 
passes into a short oesophagus leading iuto a wide crop. I n  neither 
this species nor J. bitentaczclata have I been able to trace any 
diverticulum of the crop as figured by Keferstein ’. The intestiue 
makes a double fold in the lobes of the liver, which is proportion- 
ately larger and more loosely folded than in J. bitentaczclunfa. 
Embedded in the lobes of the liver is the small ovoid stomach. 
The intestine continues as a long convoluted tube terminating at 
the anus. 

The two specimens of J .  naciculccta measured 33 and 34 millim. 
in length, and the specimen of J .  bitentaculata which was dissected 
48 millim. Professor Cockerel1 2, in describing the characteristics 
of Neojanella chbia, states that it was 53 millim. long (in alcohol), 
while the example of J. bitentaculata he examined was only 16 
millim., and he further mentions that Gray’s type in the British 
Museum collection is only 19 millim. long. Of course, if these 
sizes were characteristic of the species named, they would lend 

Or. cif .  fig. 3. 
A op. cit. p. 226. 
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great weight to the separation of N. Jubia from J. bitelztaculata, 
t'he specific distinctness of which yet remains to be proved '. It 
nil1 be as well, perhaps, to here state the sizes of the specimens 
1 have received from Mr. Suter, as indicating possibly the average 
length which J. bitentaeulata attains : these sizes are 32, 32, 40, 
43, 45, and 48 millim. I n  a recent communication received from 
Mr. Charles Hedley, he states that he has seen J. papillata 53 
millim. in length. My largest specimen, in alcohol, meaaures 
32 millim. 

Fig. 5. 

Digestive system of Janella maotdata. 
(For lettering Eee p. 527.) 

The chief points of difference between J. maculata and J. bi- 
tentaculcctn may be summarized as follows :- 

The form and length of the free oviduct and penis, the shortness 
of the common duct, the form and divisions of the hermaphrodite 
gland, the distinct form of the albumen-gland, and the minor 
differences in the liver, colour of the animal; and general flattened 
form of the whole of the body. 

I n  concluding this description I would remark that the whole 
family Junallidce requires revision. It is very desirable that we 
should have a series of coloured drawings taken from actually 
living specimens of each species and variety, with careful drawings 
of their anatomy. 

Ann. & Mag. N. H. 1892, vol. ix. (Eel*. 6) pp. 169-171; Trana. New 
Zealand Inst. 1892, pp. 156-162 ; Journal of Malacology, 1894, vol. iii. p. 13. 
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6. Notes on Nematode Parasites from the Animals in the 
Zoological Gardens, London. By ARTHUR E. SHIPLEY, 
M.A., Fellow and Tutor of Christ’s College, Cambridge. 

[Received June 8,1894.1 

(Plate XXXV.) 

The materials for the following notes on internal parasites 
found during the post-mortem examination of various animals 
which died in the Gardens of this Society were forwarded 
to me by my friend Mr. F. E. Beddard during the autumn of 
1893. 

The collection included examples of five species of Nematodes 
and of one specimen of Pentustorncc. I was unable to identify one 
small species of Nematode, of which there was but one specimen, 
taken from the walls of the lower intestine of a Canis viryiniccnus. 
The other Nematodes belonged to the following four species :- 

1. DICIHIULONBMA BIBPINOSUM, Diesing. 
There was but one specimen of this species, and this was rather 

shrivelled and distorted. It was a male, 28 cm. in length, about 
3 to 4 mm. in breadth in the middle of the body, and tapering 
gradually at either end. 

The speciqen was taken from the tissue surrounding the 
intestine of a Boa constrictor; according to Diesing it is found 
under the skin as well as in the abdominal cavity of this snake, 
and also amongst the coats of the intestine in OpJiis suurocqhalus, 
and in the membranes surrounding the lungs and esophagus of 
Thamnobius podostoma in Brazil. 

This species was first called Filccrin born-constrictoris by Leidj 
in the ‘ Proc. of the Acad. of Philadelphia,’ vol, v. Diesing in his 
Systerua Helminthum,’ 1851, refers to i t  under the name E’Zcwia 

hkpinosa, a name accepted by Leidy in the ‘ Proc. of the Acad. of 
Philadelphia,’ 1856, p. 56 ; but in his 6‘ Revision der Nemotoden,” 
in the Sitzungsberichte der k. Akad. in Wien,’ Bd. xlii. 1861, 
Diesing mentions it under the name quoted above, Dicheibnema 
bispinosum. 

2. PHYSUOP~EIZA TURGIIDA, Rud. 
Numerous specimens of this species were taken from the 

stomach and intestine of Azartra’s Opossum, DideLphys azurrn. The 
species is described by Dujardin in his Histoire NatureIIe des 
Helminthes,’ 1845, p. 92, upder the name S’iroptera turyida, and 
by Schneider in his ‘ Monographie der Nematoden,’ 1868, p. 62. 
It has also been found in Dide1phy.s cancrivora and D. nudienudata 
rtud virginiana. 
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3. ASOARIS TRANSFUGA. (Plate-XXXV.) 
Numerous specilricns taken from t.he stomach and small 

intestine of Ursus arctos, var. piscator.. This seems to be the 
commonest neinatode parasitic in the intestine of Bears. Dujardin 
(‘ Histoire Naturelle des Helminthes,’ 1845, p. 158) describes speci- 
mens from the alimentary canal of Ursus nrctos and Ursus maritimus, 
and Linstow in his ‘ Compendium der Helminthologie,’ 1878, adds 
Urms ccmericanus and U. lahiatus to the lists of its hosts. Blan- 
chard gives a short description of this species in the ‘Annnles des 
8ciences Naturelles,’ s6r. 3, vol. ii., and a figure of the anatomy of 
a male. 

4. ASCARIS LUMBILICOIDES. 

A single specimen from the small intestine of Xiinia sutyrzcs. 

Note on the Histoloyy of Ascaris transfuga. 

The histology of Ascccris tramfuga has not been described, and 
although the structure of the animal departs in but few particulars 
from that which obtains in the unusually monotonous group of 
Nematodes, I have added a few notes on some of the more 
interesting features. 

The subcuticular layer of Neuiatodes has recently attracted a 
good deal of attention ; i n  Ascctris traiasfup it exhibits the usual 
structure-that is, it is composed of numerous fine fibrils closely 
matted together, with occasional nuclei scattered t,hrough the mass. 
The nuclei are small and seem to be degenerating. This sub- 
cuticular shea,th surronuds the single layer of muscles, and is 
heaped up along the venLra1 and dorsal middle lines and around 
the lateral excretory canals ; i t  is most abundant i n  the latter 
position, especially in the region of the micldle of the body ; here 
it shows signs of being divided into two halves by a line which 
runs from t,he canal towards the cuticle (Plate XXXV. fig. I ) ,  and 
in longitudinal sect.ions it often splits along this line. I n  this 
region this tissue with thc lateral canal may reach a quarter the 
breadth of fhe body, but anteriorly and posteriorly the bands are 
much wore flattened. The dorsal arid ventral acoumulations of this 
tissue are much less bulky, only a narrow membrane, compressed 
between two contiguous muscles, passes from the subcuticular layer 
and surrounds the dorsal and ventral nerves (fig. 1). 

Janimes is of the opinion that this snbcut.iculnr layer forms 
with the nerves a single tissue, whose basis is the ectodermic, 
neuro-epithelial element. H e  attributes the loss of the cellular 
outline of the embryonic ectoderm to the direct influence of t$e 
cuticle, which is formed at a very early stage iu the life of the 
individnd, and serves to protect the embryo from the action of 
digestive juices of the host in which it lives. This explanation of 
the early formation of the cuticle applies, however, only to  the 

Ann. des Sci. Nat. vol. xiii. 1892, pp. 321-343. 
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parasitic forms, and does not include the numerous cases of free- 
living Nematodes, unless we are justified in assuming that the 
latter are descended from parasitic forms. 

describes t h e  contractile part of the muscle-cells of 
Ascaris as consisting of homogeneous pillars, arranged in two 
radial rows on the outer side of each fibre: betu-een these pillars 
is an ‘‘ Interfibrosmasse,” the fibrils composing which are continuous 
on the one hand with the fibrils of the spongioplasm of the 
medullary part of the muscle-cell, and on the other with the fibrils 
which compose so large a part of the subcuticular tissue. I n  the 
dorsal and ventral longitndinal ridges the fibrils of the subcuticular 
layer form a sheath round the nerve-cords. The exact function of 
this fibrillar tissue which RO closely connects different systems of 
tissues is still obscure, but as Rohde points out, in criticizing the 
work of Apathy (and the same applies to Jammes), it can hardly be 
nervous in function. 

My sections of AscaTis tranafiiga confirm the work of Rohde. 
Thus in Nematodes we have a very intimate connection between 
the subcuticular tissue (ectodenn) and the muscular and nervous 
systems. 

The best account of the nervous Nystem of Nematodes is 
contained in Hesse’s paper ‘‘ Ueber clas Nervensystem von Ascaris 
megnlocephala.’: a The lateral nerves which he describes, lying on 
each side of the lateral line, are in Ascaris trcmy%ga very large a t  
the anterior third oE the body, and lie surrolwded by the heaped 
up subcuticular tissue which forms the lateral h e  ; behind they 
diminish in size and are dilficult to distinguish from the sub- 
cutirular tissue in which they are embedded. At the posterior end 
nerves again became conspicuous in the same position ; these are 
the bursa1 nerves connected with the ventral median nerve and 
they run forward along the lateral line. 1 believe them to be 
connected with the anterior lateral nerves by a very fine filament. 

The lateral lines are continued beyond the opening of the  
cloaca and at  the extreme posterior end pass into one another. 
I n  this region of the lateral lines the cells, which more anteriorly 
seem to be clegenerate and show little or no structure beyond a 
broken-down nucleus, are more distinct. 

The alimentary canal consists of three very clearly marked 
regions-the niuscular cesophagus, the intestine, and the  procto- 
daoum ; these pass suddenlg into one another (figs. 2 and 4). Of 
these three divisions the intestine is by far tho longest ; it is lined 
throughout by the familiar high columnar epitheliiim, which does 
not change in character from one end to another. Both inside and 
out this tube is lined with a well-marked cuticle, which on the inner 
surface is frequently charged with vacuoles or vesicles, which seem 
to make their way into the lumen of the tube in which many of them 
lie freely (figs. 1 and 3, Plate XXXV.). The nuclei are arranged 

‘‘ Apathy als Reformator der Muskel- und Nerrenlehre,” Zool. Anz. no. 439, 
p. 38. 

PEOC. Z O O L  8OC.-ISO4, NO. xxxv. 

Rohtle 

a Zeitscbr. f. wiss. Zool., Bd. liv. 
35 
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very regularly towards the external end of the cells, and the body 
of the cell is crowded with granules, in some cases a thin layer of 
black granules lies just within the internal ends of the cells 
(fig. 3). There is no differentiation into parts of this long tube of 
columnar cells, but the tube is a compressed one, its long axis 
lying between the two lateral lines; a t  tfhe sides, as is shown 
in fig. 1, the lining cells are much flatter, and instead of being 
columnar become cubical. As seems to me not unfrequent in 
parasitic Nematodes, the intestine contains no trace of food, 
only the above-mentioned vesicles, and these sometimes in great 
numbers. 

The body-cavity, which, as Hamann has pointed out, cannot be 
regarded as homologous with the ccelom of, for instance, a 
Lambricus, contains a fluid in which numerous small deeply 
staining granules, probably cells, float. It had coagulated in the 
anterior end of the body of my specimens in irregular-strands and 
fibrils, which formed a loose net,work running between the inner 
ends of the muscles and the outside of the intestine, as shown in 
fig. 2. A t  first I was almost inclined to regard this as evidence 
of the existence of a splauchnic layer of mesoblast, but its true 
nature soon became apparent. 

The proctodanm is very short &I lined by B cuticle, continuous 
on one side with that of the intestine and on the other with the 
external cnt'icle. The line of demarcation is very sharply marked 
(fig. 4). The columnar epithelium ceases suddenly, and just 
behind this is a recess or groove, part#ly formed by the increase 
a t  this spot, of t,he thickness of the wall of the tube by a muscle 
which probo,blp acts as a sphincter. 

I n  this region of the body t h e  dist.ribution of the nerves has 
been admirably described by Hesse for Ascnris meyabocephala, and 
although the preservation of my material did not permit me to 
follow out all finer details of this system, I have no reason to 
doubt the correctness of his observations. 

Immediately behind, or a t  about the same level as the sphincter 
muscle, lie three problematical bodies, which are very conspicuous 
in both longitudinal and transverse sections, pet which have as a 
rule escaped the notice of workers a t  this group. - Hesse mentions 
these structnres and calls them &' Geu-ebepolsterri," which does not 
help us much ; he suggests they niay have an excretory function. 
It is of course not impossible that these bodies may serve as a 
place where the waste nitrogenous material is stored up within the 
body of the animal, such as is found in some Asciclians j but there 
is no evidence of this, and the canals in the lateral line, which are 
usually regarded as excretory, haye a quite adequate opening to 
the exterior. 

At first sight these " Gewebepolstern " might easily be taken 
for three gigantic cells encircling the rectum close behind the level 
where the columnar cells of the intestine cease and the rectum 

I' Zur Entsteliunq,des Exkretionsorganes der Seitenlinien iind der Leibes- 
hohle der Nematoden, Centralbl. fiir Bakteriologie, Bd xi. 1892. 
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commences (figs. 4 and 5) ,  two being situated on the ventral 
surface and one, by far the largest, on the dorsal. I n  the centre 
of each is an oval body, which stains more deeply than the 
substance in which it lies, though that also stains well, and which 
to this extent, at any rate, resembles a nucleus. On the other 
hand, its structure is not that of a very typical nucleus; it 
consists of a thick coat which encloses a number of deeply 
staining large granules, which have the appearance of con- 
cretions. The substance of the matrix in which these oval 
bodies lie is also differentiated ; it consists of a number of ap- 
parently homogeneous bodies pressed together, with thin lines or 
triangolar chinks between them, which stain somewhat more 
deeply than the rest. I n  spite of the peculiarities of the structure 
of these “ Gemebepolstern,” I am inclined to regard them as cells, 
but I can offer no suggestion as to their function. I could not 
trace in my sections any connection between them and the lateral 
lines or with the nerves ; they seem to fade away at  their ends into 
the connective tissue which in this region surrounds the rectum. 

DESCRIPTION OP PLATE XMV. 

Eections of Ascaris tra9~sfug~. 

Pig. 1. Transverse section of the middle of the body. The body-cavity is 
almost occluded by the meduhry part of tlie rnuscle-cells. 

2. Longitudinal section through the line of junction of the oesophagus with 
the intestine. The coaoulated fluid of the body-cavity is seen broken 
up into strands and stzngs. 

3. A transverse section of part of the wall of the intestine. 
4. A longitudinal section through the line of junction of the intestine with 

the rectum and the anus, to show tho position of the problematical 
bodies and of the sphincter muscle. 

5. A transverse section through the rectum showing the relations of the 
problamatical bodies. 

6. Section of the integument in the anterior region, to show the lateral line 
and the fin strengthened by the forked plate. 

Explanation af lettering in all the Jigures. 

a. Cuticle. 
6. Subcuticular layer. 
c. Contractile portion of muscle-cells. 
d. Body of muscle-cell containing the 

nucleus. 
e. Lateral canal. 
J: Dorsal nerve-cord. . Ventral nerve-cord. . Dorso-lateral nerve-cord in lateral 

line. 
i. Bursa1 nerves. 
j .  Problematical organs surrounding 

.x 
rectum. 

k. Sphincter muscle surroundiiig 

1. Anus. 
wz. Coagulated fluid of body-cavity. 
n. Nuscular oesophagus. 
o. Intestine. 
p .  Layer full of vesicles at inner end 

of cells lining intestine. 
(I. Uuticle covering intestine. 
r. Forked plate which strengthens the 

lateral flaps on anterior end of 
body. 

rectum. 

35* 
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7. On the Anatomy of Palameltea cornuta. By F. E. 
BEDDARD, M.A., F.R.S., Prosector t o  the Society, and 
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The Horned Screamer which had been in the Society’s Gardens 
since September 9, 1890, having died upon April 5, 1894, we 
determined to examine its anatomy with some minuteness, as it is 
a member of a small group of birds about the position of which 
systematists differ in opiriion. Moreover, although Chcczoaa has 
been dissected more than once, there is no account extant of the 
anatomy of the soft parts of Palameclea. 

0 EXTERNAL CEARACTERS. 
Our specimen was a female. The skin was very emphysematous, 

as in the case of chaunn ; but there were patches of skin not 
blown out with air upon the under surface of the humerus near 
the shoulder, and the under surface of the greater part of the arm 
was similarly undistended. 

The wing was quintocubital 
and the large oil-gland was natiform, covered with feathers and 
tufted. This tuft did not completely surround the aperture of the 
gland, but formed an arch over the dorsal and lateral margins of 
the aperture. From this a mediau line of feathers bisected the 
aperture of the gland. All these feathers were black ; two small 
white feathers form the middle of each half of the lower margin. 

The number of rectrices was 14. 

6 VISOERA OF ABDOMEN. 
When the body-wall was cut through near the inidventral line 

only the left lobe of the liver was exposed. The falciform &a- 
ment was pressed to  the right side and neither lobe of the liver 
was shut off from the subomental space. The omentom was 
attached to the parietes and to the oblique septa in front up to 
the level of the proventriculus. The stomach was covered by an 
emphysematous patch. 

The cystic duct entered the 
intestine a t  the summit of the ascending Iobe of the duodenum ; 
next below it, and therefore nearer to the stomach, the hepatic 
duct entered, and below that again a single pancreatic duct. 

The proventriculus was large relatively to the gizzard j the 
proventricular glands, clearly visible from the outside, formed a 
continuous cap ir. m p t e d  only by the entrance of the esophagus 
over the upper end of the proventriculus. The lower margin of this 
cap reached to the end of the first quarter of the length of the 
proventricnlus. 

The small intestine was 8 feet 2 inches in length j where i t  
joined the large intestine the calibre of the gut increased very 

A large gall-blaclcler was present. 
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greatly. The two large and peculiar caeca are represented in 
fig. 1; each was sacculated on a fibrous band and rapidly 
narrowed to a blunt-pointed extremity. W e  did not stretch the 
caeca, as we desired to preserve them. Measured in a straight line 

Fig. 1. 

Osca of Palameden. 

from their wide aperture into the gut to their extremities the 
left caecum was 4 inches long, the right an inch shorter. The 
large intestine, measured from the origin of the caeca to the cloaca, 
was 15 inches. 

0 WIXD-PIP& 

The tracheal rings are ossified; this occurs in no bronchial 
semiring; of these latter there were 9 in the left bronchus, 8 on 
the right. The syrinx is deep1.y notched in front and behind. A 
ligament, which may represent an  intrinsic muscle, passes from the 
tracheal ring which is fifth from the end to be inserted in the first 
bronchial semiring. The sternotracheal muscles arise unusually 
high up the trachea. The superior pair of extrinsic muscles come 
very close together on the ventral face of the trachea. 
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The syrinx, with its inuscles, is displayed in the accompanying 
drawing (fig. 2). 

Fig. 2. 

Syrinx of PaZamedea. 

0 MPOLOGY. 

Muscles of Neck and Frun7c. 

Biventer cei*vicis.-The tyo muscles are perfectly separnte from 
each other. They arise tendinous from the spinous process of the 
first dorsal vert'ebra. Then follows a tendon of an inch long, a 
belly of two inches, again a tendon of four inches, then another 
muscular belly of one and a half inches, which is inserted fleshy 
on to  the occipital below the complexus. 

Complm*us.-This muscle arises from the transverse processes 
of the third and €ourth cervical vertebra, and from the fibres 
covering the intertransversarii of the same. It is inserted, 
separated from its fellow by a septum, on to the transverse ridge of 
the occipital. 

Lonyissinzus dor&.--It arises by a series of fleshy fibres froin 
The muscle is entirely fleshy. 
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the front edge of the ileum, becomes tendinous in the middle, 
and then is inserted by fleshy fibres on to the lateral surface of tbe 
vertebral spine next i n  front j the next anterior part arises tendi- 
nously from the spinous process of the most posterior uucovered 
dorsal vertebra, and is inserted on to the vertebra next in front ; 
then follow tn  o of precisely similar relations j the next is carried 
on to the dorsal surface of the longissimus dorsi, as also is the last 
or most anterior portion. 

IZeo-costnZis.-This complex muscle lies laterally to the fore- 
going muscle; it is fused at the edge with its fibres. It arises 
from the ileum and from the transverse process beside the attach- 
ment of the rib;  two similar slips in front of this arise from the 
transverse process and from the adjacent surface of the rib. The 
ends of the slips are inserted partly ou to the surface of the ribs 
and partly pass on to the lateral musculature of the neck. 

Cervicrilis ciacendens.-This is the lateral muscle anterior to the 
ileo-costalis. It consists of five distinct slips arising from the 
transverse processes of vertebrs XVI.--XI. with the exception of 
XII. The two posterior are inserted on to the vertebrae next in 
front ; the next two are inserted on to  the surface of the oblique 
muscles next in front; the last one on to oblique muscle next but 
one in front. Behind these slips, which were obvious, there were 
indications of additional slips both in front and behind, but these 
were not sufficiently differentiated from the adjacent. muscles for 
separate clescnption. 

Lolzgus eervicis.-We were not able to separate this median 
muscle from the forward continuation of the longissimus dorsi 
and from the median underlying part of the spinalis complex. 
Spinalis complex.-This system of muscles lies deeper than the 

foregoing. It is divisible into three parts. Part I. (sometimes 
called the spinalis dorsi) arises apparently only from the longissi- 
mus dorsi j i t  gives off six fleshy bellies which increase in length 
from the posterior to the anterior ; they are inserted on to the 
upper posterior surface of the oblique processes of cervicals x.- 
XVI. In addition the superior fibres from these heads form a 
well-marked rounded muscular cord, which runs forward to form 
the longus colli postacus. Part 11. consists of only four well- 
differentiate slender bellies ; these arise from the spinous processes 
of cercicals xIiI.-xv., aud they are inserted on to a contmuous 
longitudinal band, the posterior part of which sends slips to the 
three posterior branches of the spinalis dorsi, while the anterior end 
is inserted on to the oblique processes of cervicals s., XI., at the 
roots of the anterior two spinalis dorsi bellies. Part 111. (longus 
colli postims) arises from the sides of the spinous processes of 
cervicals 11.-XI., and from part I. of the spinalis complex j it is 
inserted by digitations which merge with the intervertebral 
muscles in front of its origins. 

Rectus cupitis posticus.-It arises from the spinous process of 
atlas and axis j its fibres spread out over the occipital under the 
complexus. 



540 MNSSRS. BEDDARD AND MITCHELL ON TEE [June 19, 

Intertransversa1es.-These muscles were obvious all the way 
along from the ilium to t'he neck. 

Oblipui (transverso-s~~inules) .-They are clearly differentiated 
only from the last to the vIIth cervical. They are large fleshy 
digitations arising from the transwme processes, and inserted on 
to the lateral face of the spinous processes next but one in front. 

Rectus capitis anticw majJr.--It arises all along t.he neck Erom 
the hypapophyses and from fascia j about the middle of the neck 
it grades int'o the Z o n p  coZZi, from a slip of which it first arises 
about the level of the seventh vertebra. Its broad fleshy iusertion 
is tendinous on the outside, is fused with its fellow in the middle 
line, and extends for about a quarter of an inch on the anterior 
outer edge of the basi-occipital. 

Rectus ecpitis aiiticus minor.-This is a fleshy broad muscle 
underlying the preceding. I t s  origin is fleshy and continuous 
from first four vertebra. It has a broad fleshy insertion to the 
extreme outer posterior face of the ridge behind the meatus 
auditorius. 

L o i a p s  colli.-It arises from the middle of the centrum of the 
second dorsal vertebra: tendinously, and then by a series of tendons 
from each vertebra up to the orerlap of the rectus capitis. It is 
insert,ed by a series of slips t o  the vertebm in front of its origins. 

Intertztbereu1iires.--These are present,, apparent,ly normal. 
Intercip~~en~~culcL~~es costarum.-The first arises from the end of 

the last free rib, and runs backwards and downwards to the lateral 
anterior process of the sternum ; the second from the junction of 
the sternal and costal parts of the first complete rib, it short,ly 
fuses with the third, which arises from the costal part of the next 
rib. The fourth arises from 
the third, fourth, and fifth costal ribs and from the space between 
them, and is inserted immediately behind the others. The 
posterior ones are smaller. 

Intercostales e.rtemi.LThese are confined to  the whole of tJhe 
costal part ; t.be fibres run from above in front and downwards 
towards the caudal end. 

Intercostales inter)&-These are confined to the lower half of 
the costal ribs, andare  chiefly tendinous. 

Costi-sterna1es.-Four slips arisiiig tendinouslg from the sternal 
ribe, and inserted fleshy to the sternum. 

Costo-sternabis externus.-The peculiar muscle to  which we have 
given this name apparent,ly replaces physiologicall y the uncinate 
processes, as its broad ribbon-like bellp runs diagonally across the 
outer surface of the ribs. It arises by a very t'hin flnt tendon 
from the third, fourth, and fifth ribs, and from the interspaces 
between them. It is inserted to the costal edge of the sternum 
half an inch from the posterior end. 

These tu-o are then inserted together. 

Head-Muscles. 
Demo-temporalis.-Arising by B narrow but fleshy head from 

about half an inch behind and above temporal fossa, contiguous 
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with upper anterior border of biventer maxillae, spreads out on to 
the skin of sides and ventral surface of throat. 

Platysma myoicZes.-This is a narrow fleshy muscle arising from 
the ramus of the mandible just at  the angle of the jaw. It spreads 
out fanwise both anteriorly and posteriorly and is inserted ou to 
the skin between the jaws, meeting the last-mentioned muscle 
behind. 

Biventer maxilZm.-It arises from a well-marked area on the 
squamosal above and behind the ear, coiitiguous above and behind 
wish the complexus. It is inserted on to  the inner side of the 
angle of the lower jaw. 

Digastrio or depressor mcindibu1m.-This muscle is divided into 
au outer and inner part. 

Tempoml.-This muscle is divided into three external portions, 
which lie so close together as t o  form a continuous mass separated 
only by fibrous septa. 

Reryyoid-This muscle consists of three parts. Part I., usually 
present iu birds, is absent. Parts 11. and 111. are well-marked. 
Part IV. is not separable. 

An internal portion is quite distinct. 

The Hyoid Group. 

ilfylohyoicl anterior.-This muscle is divided into two parts. 
The posterior is larger and quite free of the hyoid ; the fibres run 
right across the lower jaw, there being no distinct raphs. They 
meet the fibres of the phtysma myoicles behind. The anterior 
pazt is much thinner a11d has a distinct raphe. It is attached to  
the front end of the hyoid. 

Afylohyoid posterior.-It springs tendinously from the lower 
posterior margin of the quadrate and frctm the posterior outer 
surface of the angle of the jaw; it at once divides in two. The 
posterior smaller portion has been already described as platysma 
rnyoides. The anterior part is a broad mass of muscle (stylohyoid), 
which runs to be inserted along the cornu of the hyoid, reaching 
as far as just under the mylohyoid anterior and meeting its fellow 
of the other side. 

Genio7zyoid.-This muscle springs from the inner side of the 
jaw just behind the anterior mylohyoid ; it passes dorsslly t o  
posterior mylohyoicl. It is wrapped round the thyrohyoid bone 
to the verg end. The texture of the muscle is somewhat coarse. 

The genioglossus is entirely absent. 
Cer~tto~~lossus '.-This muscle is divided into two pqrts. The 

first part arises from the side of the 0s entoglossurn by a fleshy 
belly which meets its fellow in the middle ventral line, It is 
inserted by a long tendon to the tip of the tongue. 

The second part arises fleshy from the upper and outer side of 

This is ill accordance with Gadow's description of the muscle, but in fig, 33 
of plate xxxii. of his volume h Bronn's Klasa. u. Ordn.' he letters it cerato- 
hyoid. 
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thyrohyaZ under the geniohyoid, extending nearly t o  its tip. It 
ends in a long tendon inserted at the side of the 0s entoybssurn. 

Ceratohyoid-This is a broad fleshy muscle arising from the 
inner side of basal joint of thyrohyal ; the fibres run inwards and 
forwards, meeting those of the other side, and are inserted into the 
base of urohyal, 

HypgZossds.-These muscles cannot be separated from part 1. 
O F  ceratoglossd. 

SSterno7y~id.-This system is represented by a band of muscle 
which arises from the basihpal and entoglossus. It spreads out 
over thyroid cartilage and trachea. 

Caudal Muscles. 
Levntor coccygis.-One pair of these muscles, two and half inches 

It arises from the 0s ileum and from the lateral long, Yery fleshy. 

Uaudal muscles of Palurnedea. 

faces of the spinous processes and from lateral processes of 
anterior to posterior caudal vertebrs. It is inserted on to m e w  , 
brane covering rect,rices, meeting its fellow in the median line. 



1894.1 ANATOMY OF PALANTIDEA UORNUTA. 543 

Ileo-coccyyeus.-This muscle is divided into two slips. The 
outer thicker slip is entirely fleshy; it arises from the dorso- 
medial face of distal ileum only. It is inserted on to the outer- 
most rectrix. 

The inner thinner portion of the muscle is also entirely fleshy. 
It arises from the sacro-ileal ligament. It is only one quarter the 
size of the outer muscle. 

Pubo-coccygeus externus.-This muscle is a flat band with its 
wide and fleshy origin from outer posterior dorsal margin of the 
pubis behind its connection with ischium. It narrows to be 
inserted fleshy upon the under surface of the external rectrix. 

Pubo-coccygeus internus.-It arises from the ends of the pubis 
aud ischium under the last-named muscle. It is inserted on to  the 
underside of the last one or two caudal vertebrae. 

Depressor ewcygis.-It arises partly from the transverse process 
of the last sacral vertebra, and partly from adjacent surface of 
ileo-sacral ligament. It is inserted on to the t'ransverse processes 
and haemapophyses of last three or four caudal vertebrae. 

Shoulder-girdle. 

Rhomboideus externus.-This muscle arises tendinously, the 
width of the tendinous part being about the same as that of the 
muscular part from the last cervical vertebra and all the dorsal 
except the last. The fibres run forwards to be inserted fleshy 
along the whole length of the scapula. The extreme front part 
of the muscle is double, and may represent a portion of the 
cucullaris. 

Rhomboideus internus.-This muscle arises tendinously, but has 
much less tendon than the last. The fibres run backwards, both 
the origin and insertion of this muscle being shorter than in the 
case of the externue. 

The first 
arises from the last incomplete and from the first complete rib. It 
is inserted on to  the scapula between the two parts of the sub- 
scupdaris. The second part arises from the upper part of last 
incomplete r ib  and runs to the scapula. The third part arises from 
the upper part of the first complete rib. 

Serratzcs posticus.-Pars metapatagialis arises from the fifth 
complete rib. Part 2 consists of two digitations arising from 
complete ribs 3, 4, 5, a t  the points where the uncinate processes 
should be and from the fascia between them. Insertion is on to 
the tip of the scapula. 

Latissimus dorsi.-This muscle, as usual, consists of two parts, 
which are quite separated by a wide space. The anterior part 
arises from dorsals 1 to 3 ; it  has a broad and fleshy insertion one 
inch long ending just before the end of the deltoid. The posterior 
division of the muscle is narrow and strap-like ; it arises from the 
last three dorsals and from the anterior margin of the ileum. It 
bifurcates just before its insertion; part goes to  form a meta- 

Serrutus anticus.-This consists of three portions. 
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pattagialis €ascia and t.he anterior tendon is inserted as is described 
under the ancoutms. 

Pectorulis nrtrjor.-This muscle arises from the entire length of 
the carina sterni, from the lateral and posterior regions of the 
sternum, and from the clavicle. There is no origin from the ribs. 
The posterior margin of the muscle is entirely tendinous. It is 
inserted on to  the fascise covering the biceps and on to the de,ltoid 
ridge of the humerus. 

It 
arises from the entire keel of t h 8  ster-num, except the extreme 
anterior end, from the adjacent part of t,he sternum to a 
distance of about half an inch of the keel, from the lower half of 
the coracoid, and from t'he anterior part of the ligament between 
coracoid and clavicle. It is inserted on to the beginning of the 
deltoid crest by an apparently unusually short though st,rong 
tendon. 

It passes from 
the nnt,erior lateral border of t,he sternum to the adjoining part of 
the coracoid. 

Corrrcobmchictlis bttps,-This arises from the distal half of the 
coracoid, with a slight overlap on to the sternum. It i s  inserted 
on to the great tuberosity of the humerus, on the side of the 
insertion of the biceps remote from that of the teres major. 

Coyacobrachialis brevis (subcoi.acoide2[s).-This arises entirely 
from the coracoid, not a t  a11 from t,he ligament between the cora- 
coid and the clavicle. A little before its insertion i t  is fused with 
the ventral half of the subscapularis. 

Coracobrnchicilis unterior.-This muscle is large and springs 
from the anterior process of the coracoid dorsal to the biceps 
head. It is inserted fleshy over a very broad area of the anterior 
face of the bumerus under the deltoid crest, where it is covered by 
the pectoralis major. 

Coracobruchialis intermu.-This small muscle lies imrdediately 
under the deltoid minor. It is inserted by a very short flat 
tendon on to the end of deltoid ridge, just above but internal to' 
insertion of deltoides major. 

Delloides mqjor.-This arises from the junction of the scapula 
and clavicle. There is a trace of division into two partis, of which 
the more dorsal is inserted further clown on to the humerus, with 
a strongly tendinous insertion ; the other part is inserted fleshy, 
but this is quite continuous with that of the last. The entire 
insertion of the muscle extends for three inches down the humerus. 

Deltoicles minor.-This springs entirely fleshy from the scapula 
and clavicle a t  their junction. It lies under the patagial muscle, 
but is narrower than that. It is inserted on to the anterior edge 
of deltoid crest. 

Patugiulis.-This arises as a broad band covering the junct,ion 
of the scapula and clavicle, external to but broader than the 
deltoides minor. It gives rise chiefly to t'he brevis tendon, but 
gives off a narrow slip t.0 the Zon,gus tendon ; the pectoral part is 

Pectoralis ~ninor.-As usual a markedly bipinnate muscle. 

Xte,rzo-eoracoirl.-This muscle is entirely fleRhy. 



1894.1 ANATOMY OF PALAIMFiDElA CORNUTA. 545 

represented by a broad tendinous slip. From this the thickened 
anterior edge goes to the longus and the broader thinner portion 
to the brevis. A band of tendon arising from the humeral ridge 
also runs to the brevis. 

The lungus tendon passes straight along the edge of the 
patagium and gives oft' to the brevis a rather widish slip, which 
goes to the brevis just at  the emergence of the nerve. 

The breuis tendon is thickened on the outer side; the nerve 
passes beneath the outer half of it and superficial to the inner 
half, but there are no signs of distinct division of the tendon into 
two. Just below the emergence of the nerve a branch is given OE 
which is fused below with the 5eshy head of the extensor meta- 
carpi radialis. Another brarich is given off on the outer side, 
which is inserted in common with the origin of the extensor 
metacarpi radiulis tendon. The main part of the tendon passes 
towards the elbow, and ends on the radius by a short tendon. 

There is no biceps patayialis. 
Term major.-This arises from the whole of the outer border of 

the scapula. Its tendon is inserted on to the great tuberosity of 
the humerus distal to the biceps. 

Teres minor (supraspinatus).-This is an excessively delicate and 
slender muscle. It arises from the lower border of the scapula 
anteriorly, and is inserted 011 to the humerus betweeu the two 
heads of the triceps. 

Subsccqularis.-There are two heads of origin, from the anterior 
half of the under surface of the scapula ; the deep head is also 
from the coracoid. Both are fleshy, and the superficial muscle 
arises exactly above the scapular head of the deeper muscle, the 
first part of the serratus anticus being inserted between the two. 
The two parts of the muscle fuse about halfway between origin 
snd insertion. 

Expansor secundai*iorum.-This arises fleshy from the quills 
covering the elbow-joint, and ends in characteristically ciconiine 
manner. 

Biceps.-The long head arises in common with the deltoid : the 
short head in corpmon with the insertion of a portion of the 
pectoralis major. The insertion of the 
muscle is double, and the division into two parts commences iu the 
fleshy belly of the muscle. The radial tendon is more than twice 
the width of the other, and itself divides into two. 

Anco?zieacs lunyus.-It arises by a forked tendinous head from 
the scapula, the lower head being thicker than the upper. There 
is a double accessory head formed by two equisized tenclons separated 
by a space, across which run two tendinous bars. With the upper 
of these the tendon of the latissimus dorsi posterior is fused and 
the extreme auperior lip of the latissimus dorsi anterior fuses with 
the lower accessory head. There is a broad tendinous insertion 
to the ulna, and on to the fascia coveriug the elbow-joint. 

'L'riceps.-This arises right clown the humerus, and the origin 
bifurcates above. 

The latter head is narrow. 



546 YESSRS:BEDDARD AND WITCHBLL ON THE [June 19, 

Extemor metucarpi rndia1is.-This has two heads, and the outer 
of these is tendinous and is connected pvith the tendon of the 
pat,agiumi The inner head is fleshy, but,is covered with fascia on 
the side turned towards the radius. The tendons from the two 
heads remain separate to about half an inch from the common 
insertion a t  the base of the metacarpal spine ; but the two tendons 
are wrapped together by fascia. 

Ectepico,idyZo-mdialis.-This is a strong muscle arising from 
the outer condyle of the humerus, where it is covered by a ligament 
passing from the outer condyle to the ulna. I t s  flat tendon of 
origin is in common with that of the extensor digitorum communis. 
It passes over to be inserted fleshy on to the second eighth of the 
proximal surface of the radius. 

Ectepicondylo-uZna&.-This is a stronger muscle than the last. 
It arises tendinously from the outer condyle to the humerus, and 
passing over to the ulna is inserted fleshy t.0 the first third of its 
radial face. 

Extensor nzetncarpi ulna&-This arises from the outer condyle 
of the humerus, its tendon being immediately external to that of 
the foregoing. It is also connected by a strong band of fascia 
with the proximal end of the ulna. It is insert,ed just above the 
junction of the second and third metacarpals. 

Extensor digitorurn communis.-The tendon of this arises from 
the external condyle of the humerus. I t s  slender belly ext,enda a 
quarter of the length of the ulna, but it receives no fibres from 
the ulna. After passing over a groove in the distal end of the 
ulna its tendon forks, a short branch going to the phalanx of the 
thumb, and a long branch to the base of the first phalanx of the 
second digit. 

Extensor longus po1Zicis.-This arises fleshy from four inches 
after the first of the shaft of the radius and from the third 
proximal inch of the ulna. The tendons from the two heads fuse 
about half an inch from their common insertion to the tendon of 
the extensor radialis metacarpi. 

Extensor indicus longus.-Of the two heads of this the first 
arises fleshy from the third quarter of the radius. The second is 
much smaller and arises from the ligaments binding the radial 
carpal to the distal ends of the radius and ulna. The insertion is 
to the second phalanx of the index rvt its base, but i t  sends a broad 
ligament to the base of the f i s t  phalanx. 

Prowtor sublimis.-This arises proximal to the inner condyle of 
the humerus, and itu fleshy insertion is at  the end of the first 
third of the radius. 

Pronator profundus.-This has exactly the same length as the 
sublimis. It arises from the inner condyle of the humerus, and 
its tendon of origin sends a slip to the  flexors. It is inserted 
fleshy on to the  radius and on to fascia covering the sublimis. 

Brrwhinlis inferior.-This flat entirely fleshy mnscle arises from 
the distal end of the humerus, passes over the radius to be 
inserted for an inch after the first half inch of the ulna. 
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Flesor digitorurn szcbErnis.-A strong band of tendon arises from 
the inner condyle of the humerus immediately below tbe origin of 
the pronator profundus. This band is attached by strong fascia 
to the &a, and r u m  parallel with that bone to be attached to the 
ulnar carpal bone. From the dorsal surface of this two inches 
above its insertion there arises by a small fleshy head the flexor 
sublimis. It is inserted by a tendon to the base of the second 
phalanx of the second digit. 

Flexor digitorurn profundus.-This arises fleshy from the two 
middle quarters of the ulna. I ts  tendon is inserted halfway down 
the second phalanx of digit 2. 

Flexor carpi ulnak-This arises from the inner condyle of the 
humerus by a strong tendon in which there is L well-marked 
sesamoid ; it runs down the inner side of the ulnar to be inserted 
in the great tuberosity of the ulnar carpal bone. A thinner muscle 
arising from this passes into a tendon which is connected with 
the secondary feathers and is inserted alongside the great tendon 
of this muscle. 

Vlni-metwarpalis ventralis.-This arises fleshy from the radial 
face of the last quarter of the ulna. I ts  tendon after passiug 
over a groove in the radial carpal is inserted into the base of the 
first metacarpal proximal to the spur. 

Evtensor brevis poZZicis.-This small muscle arises fleshy from 
the base of metacarpal one ; it is inserted to the end of the first 
quarter of the phalanx of the thumb. 

Abductor pol1icis.-This arises fleshy from the ventral surface 
of the tendon of the extensor metacarpi radialis ; its insertion is 
fleshy to half of the first phalanx of the thumb. A ligament con- 
tinuous with it runs to the second phalanx of the thumb. 

Flexor pol1icis.-This arises fleshy between the root of the 
metacarpal spur and a knob on the ventral side of the metacitrpal ; 
its tendon is inserted on to the inner side of the base of the first 
phalanx of the thumb, but its fleshy belly gives rise to a slip of 
inuscle which passes to the abductor indicis. 

Abductor poZZicis.-This arises from the outer surface of the 
metacarpal just beyond the articulation of the thumb; its belly 
runs across and is inserted by slips to the feathers on the thumb 
having no connection with the thumb-bones. 

Abductor indicis.-This arises as a delicate fleshy slip from the 
flexor pollicis and from nearly the whole of the shaft of the second 
metacarpal. I t s  tendon is inserted at the base of the first phaltlnx. 

Flexor clicjiti rrr.-This arises fleshy from the last two-thirds 
of metacarpal 3, and its tendon is inserted at the base of the first 
phalanx. 

Radio-metacrtrpalis uentrcilis.-The tendon of origin comes from 
the lateral face of the distal end of the radius ; the muscular belly 
divides in two. The superficial division is inserted by a short 
broad tendon to the upper surface of metacarpal 111. The deep 
division is inserted fleshy to immediately below the superficial 
tendon. 
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htterosseus dorsalis.-The fleshy heads of this muscle arise from 
the greater part of the internal surface of the shaft of the second 
metacarpal and from the first quarter of the third metacarpal. The 
common tendon is inserted a t  the base of the second plralanx of 
the second digit. 

Interosseus pnFmaris.-The origin of this is partly from the 
shaft of metacarpal IIL, but chiefly from the second metacarpal. 
The tendon is inserted to the flat part of the first phalanx of the 
second digit. 

Muscles of t he  Thigh and Ley. (Figs. 4, p. 549, & 5, p. 552.) 
Sartorius.-This is very large and strong, it is separated by a 

wide spnce from the gluteus maximus. It arises from fascia over 
the gluteus medius, and from the anterior upper and lower inargins 
of the ileum. It is inserted on to the ligament containing the 

The patelln was not 
ossified, but was represented by a cartilnginous nodule. 

Gluteus maxirnus.-There is no postacetabular part of this 
muscle. The origin is entirely tendinous from fascia over the 
gluteus medius and from the ridge of the ileum above the ace- 
tabulum as far as the anterior margin of the biceps, with whicb 
it was fused for a short distance. The insertion is entirely 
tendinous to fascia covering the vastus and the crursus. The 
innervation of the muscle, so far as it has yet been deucribed, was 
from the crural plexus. At the posterior margin of the muscle is 
a separate well-developed muscular slip innervated by a twig from 
the ischiadicus. This part probably represents the postacetabiilar 
division of the muscle. 

Gl?iteus anterior.-This is a small but very distinct triangular 
muscle arising fleshy from the ridge of the ileum above the ace- 
tabulum, being covered exactly by the part of the preceding muscle 
which arises from the same region ; its tendon rapidly narrows to 
its insertion on the outer face of the femur between the tendons 
of the external obdurator and those of the third and fourth 
gluteals. It is the most superficial of the muscles inserted on to 
the upper extremity of the femur. Its nerve comes from the 
ischiadic plexus. 

Gluteus medim.-The origin of this st,rong mnscIe underlaps 
that of the sartorius, but does not extend to the anterior edge of 
the ilenm. The fleshy origin is confined to the ileum, and the 
strong short tendon is inserted broadly on to the outer face of the 
head of the femur; it has a double innervation, a large branch 
from the crural plexus, and a small twig from that branch of the 
ischiadicus that supplies the gluteus anterior. 

Gluteus mi&nus.-This muscle arises fleshy from the anterior 
lower border of the ileum, not reaching on to the ribs, and con- 
tiguous with the lower margin of the medius in its anterior region, 
while near its insertion it is separated from that muscle by the 
gluteus quartus. It is inserted tendinously on to the upper end 
of the shaft of the femur lower down than the insertion of the 

5 patella and 011 to the crest of the tibia. 
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other gluteals. It is supplied by a large branch from the crural 
plexus. 

Qluteus quartus.-This small muscle lies between the last two 
~nuscles, from both of which it is quite distinct, though partially 
overlapped and concealed by them. It arises fleshy from the 
lower edge of the ileum between the minimus and the acetabulum. 
I ts  insertion is by a broad tendon to the femur between 'the in- 
sertions of the medius and minimus. I ts  nerve is a V-branch of 
the crural plexus. 

Fig. 4. 

Muscles of Ieg of Palamedea. Outer view. 

Peot&nezcs.--This is a small, round, entirely fleshy muscle, arising 
between the origin of the gluteus quartus above and that of the 
ambiens below. It runs diagonally across to be inserted on the 
anterior inner face of the femur below the head. 

Pastus mtarnus.-This arises fleshy from the shaft of the femur 
PROU. ZOOL. Soc.-l894, No. XXXVI. . 36 
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from the gluteus to the biceps sling. It is fused with the crurens 
in front and terminates in the patellar ligament. 

Crweus.-This is tendinous on the outer surface at  its origin 
from the neck of the femur ; it also arises from a considerable 
part of the shaft of the femur and is inserted with the vastns. 

Fastus internus.-This arises from the whole length of the inner 
surface of the shaft of the femur, starting from immediately below 
the insertion of the pectineus. It is inserted on to the tibia along- 
side the tibia1 insertion of the sartorius. 

Biceps.-This arises fleshy from the whole of the  postacetabular 
ridge of the ileum to the anterior edge of the semitendinosus. It 
ends in a tendon which passes through a sling and is inserted on 
to the fibula. 

Femora-caudal.-This was a large thin tendon a t  each end. No 
access0r.y is present. 

Se~iaitendi~zosus.-This arises entirely from the ileum behind the 
biceps ; it is half an inch broad, and after being joined by the some- 
what small accessory, it  sends a flat tendinous slip to the tendon 
of the membranosus. The rest of the tendon joins the middle 
head of the gastrocnemius, with which the accessory semitendinosus 
is fused all along its length. 

Semimemhrctnosits.-Tfie origin of this is fleshy from the pubis 
and ischium. It passes into a flat tendon half an inch broad, which 
after receiving the slip from the tendinosus, runs in to be inserted 
on to the tibia between the inner and middle heads of the gastro- 
cnemius. 

Obturcitor ercternus.-!l'his arises from the postacetabular part 
of the ileum, and is inserted exactly opposite the minimus. 

Obturator internus.-This has an  elongated oval origin and its 
insertion is tendinous to the outer surface of the liead of the femur. 

CemelEus.--This is single and entirely fleshy, surrounding the 
tendon of the foregoing muscle. 

Adcluctors.-The outer muscle is much the shorter and narrower 
of the two ; its fibres are coarse and run from the tendinous origin 
on the ischium to the posterior face of the femur, and a few fibres 
are continued to the gastrocnemius. 

The deeper addnctor is longer and broader, and its fibres are 
more delicate. They arise along the whole length of the iscbium, 
reaching under the semimembranosus behind. The posterior edge 
of the muscle is doubled upon itself, the insertion is double. One 
set of fibres run to the femnr under the other addnctor, the other 
set join the. middle head of the gastrocnemius. 

Amhiens.-This muscle is well marked : it arises as described 
above by a tendon under thepectineus; the be1l.y of the muscle 
ends above the knee-joint in a flat narrow tendon, which runs 
through the capsule of the joint to the front of the leg, and theu 
passing under the origin of the perforated and perforating flexors, 
joins the perforated flexors in a manner presently to  be described. 
The ambiens is innervated by a twig which comes off the crural 
plexus with the nerve for the sartorius. 
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Gastrocnemius. -The outer head is entirely tendinous, and arises 
from the femur distal to the long head of the biceps sling. The 
short arm of the biceps sling arises from the underside of this 
head of the yasirocnemius very close to its origin. From this 
short arm of the sling a broad tendinous band, thicker a t  the lower 
edge, runs in to join the origins of the perforated and perforating 
muscles. The outrr head becomes tendinous halfway down the 
leg, and joins the tendo Achillis just above the ankle. The middle 
head arises teiidinously from the inner condyle of the femur in 
common with the uccessory semitendinosus, with which i t  is fused. 
It is joined by the outer aclductor and by the tendon of the serni- 
tenclinosus. This muscle then passes into a tendon which joins 
the tendon of the tibial head halfway down the leg. The 
inner or tibial head arises fleshy from the cristu tibia and from 
the fascia covering the peroneus longus j i t  then joins the middle 
head. 

Xo7eus.-This small muscle arises by a fleshy head from the 
tibia for a space of three quarters of an inch below its head on the 
inner face. I t s  long slender tendon is inserted on the under and 
inner surface of the  ankle-cartilage. 

Peroneus longus.-This arises from the fascia covering the tibialis 
anticus, and from a small part of the upper end of the fibula, from 
the fascia over the knee-joint, aud from the septum between itself 
and the perforated and perforating flexor of the index. I ts  broad 
thin tendon sends a wide fork to the cartilage of the ankle-joint, 
and a narrower tendon which joins the tendon of the perforated 
muscle of the third digit. 

Tibialis anticus.-This has two muscular bellies : the smaller and 
rounder arises by a strong tendon from the outer condyle of the 
femur; the inner springs fleshy from the crista tibia. The 
muscular part of the two heads unite halfway down the leg, and 
give rise to a strong tendon which is bifid just at its insertion. 
Through this fork a nerve passes. 

Extensor comrnunis digitorurn.-This arises fleshy from the tibia 
from its crest and from halfway down the shaft exactly under the 
tibial head of the tibialis anticus. I ts  tendon passes through 
first a bony and then a membranous bridge, and then inns down 
the anterior surface of the foot. Halfway down the tarsus meta- 
tarsus it divides in two. Each branch again forks. The forks of 
one branch are inserted on the second and third digits ; the forks 
of the other branch on the third and fourth digits. 

Peroneus brevis.-This very slender muscle arises from the ante- 
rior face of the fibula and a small portion of the tibia. I ts  tendon 
is inserted on to a knob on the outer side of the tarsus metatarsus. 

Flexor performs et perforutus indieus.--In the woodcut the 
perforated and perforating flexors are distinguished by the figure 
2 placed before the roman number, which indicates the digit 
to which they are attached, while the perforated flexors are dis- 
tinguished by the figure 1 correspondingly placed. Thie is the 
most superficial of the %exors j it arises from the outer condyle of 

It is the broadest and strongest part of the yustrocnernius. 

36* 
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the femur and from the septum between itself and the peroneus 
longus, and from the septum between itself and the flexor perforatus 
et  perforans of the middle finger. I ts  tendon is inserted to the 
base of the second phalanx of its digit. 

Fig. 5. 

FLE%FI P E Q F u % n n > .  

Muscles of leg of Pulumedea. Inner view. 

E’lexor perforatus et perforans me&.-This has a similar origin 
to the last, which it underlies ; but in addition it has an extensive 
origin from the fibula. Beginning opposite the insertion of the 
biceps, its tendon is inserted to the base of the second phalanx 
of the middle finger. Above the firat phalanx a short tendinous 
connection runs down to it from the flexor perforatus tendon of 
the same digit. 

Flexor perforatus.-The parts of this muscle are closely united. 
The maw arises from two heads. The inner head is large and 
fleshy and comes from the intercondylar notch. The outer head 
arises tendinously from the outer condyle of the femur, below the 
origins of the perforated and perforating flexors. With this outer 
head the tendon of the ambiens unites after it has crossed the 
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fibula. Each of the three tendons running to the digits has a 
share in both tendons, and the ambiens tendon can be traced 
splitting up to each. The tendons of the index and of the middle 
finger are inserted to  the base of the first phalanges of their cligits. 
The tendon of the fourth digit is inserted similarly, but in addition 
has a tendinous slip running to the base of the second digit, taking 
the place of the absent perforatus and perforans. 

Flexor longus hal1ucis.-This has two heads-one fleshy from 
the lower face of the external condyle, with a tendinous slip from 
the outer side of the intercondylar notch; one tendiuous and 
slight in coulmon with the inner head of the flexor perforatus. 
The whole muscle is very slender. The tendon passes through 
the ankle-joint alongside that of the flexor communis, then crosses 
over that, giving off to it a slip which is thick relatively to  the 
very slender tendon which runs to the base of the first phalanx of 
the thumb. 

Flexor profundus.-This common deep plantar tendon arises 
fleshy from the fibula and tibia, halfway down the tibia1 shaft, and 
its tendon after receiving slip from the longus hallucis breaks up 
into a branch, which runs to the base of. the claw on digits II., III., 
and IV. 

PopZiteus.-There is only one popliteal running from its fleshy 
origin from the head of the fibula t o  a fleshy insertion just under 
the head of the tibia. 

I n  the ankle-cartilage the tendons of the perforated and per- 
forating flexors are most superficial ; the tendon of the perforated 
muscle of the third digit wraps round that of the fourth. The 
tendon of the perforatus of the index is more deebly situated, and 
the tendon of the longus hallticis passes through the cartilage of 
the extreme outer side. 

Flexor brevis hnl1ucis.-This is stronger than the longus hnllucis. 
It arises from the upper part of the shaft of the tarso-metatarsus 
on the inner side. 

Flexor brevis hallucis secuiidus.--This arises from the posterior 
side of the greater part of the shaft of the tarsus metatarsus and 
is inserted i i i  common with the last. 

Flexor brevis indieis.-This is a short broad muscle lying in 
between the diverging ends of the metatarsal shaft, and inserted 
to the base of phalanx I. 

Adductor annuZn&.-This is a large muscle arising from the 
whole of the metatarsal shaft. 

Extensor haZZu&.-A fleshy muscle from the middle quarter of 
the metatarsal shaft to the middle of the first phalanx. 

Extensor hnllucucis secunclm-A short entirely muscular slip with 
origin similar to the last, and insertion to  the base of the first 
phalnnx. 

Abductor i?zdicis.-This is a very short muscle from the meta- 
tarsal shaft to the inner side of the basal phalanx. 

Extensor medii.-This is represented by a rudimentary patch of 
muscle attached to the fascia covering the base of the first phalanx. 

Adductor annular&.-This long muscle arises down the upper 

It is inserted at the base of the phalanx. 
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surface of the metatarsal shaft. Its tendon passes through a 
foramen in the metatarsus, and is inserted about the middle of the 
first phalanx. 

0 COMPARIBON OF PALABIEDER WITH CHAWVA. 
We have not deemed it necessary to give a detailed separate 

account of the ovteology of Palamedea, &a all the diEerences between 
it and Chnuna will be found set out in the subjoined table. We 
have, however, thought it worth while to figure the pelvis of 
Palamedea, because of the great difference in the angle of inclination 
of the postacetabular region. 

Fig. 6. 

Pelvis of Palarnedea. 

We also figure the hyoid, because there is not, so far as we are 
aware, any figure of this bone in the Palamedeida. 

Fig. 7. 

Hyoid bone of Pdamedea. 
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The bmihyal or copula is longer than it is broad, and in form is 
intermediate between the short, broad, copula of Ducks, Accipitres, 
and Parrots, and the long slender copula of Waders. 

The urohyal is very long, and cartilaginous at  the extremity. 
As in the Tinamu, it is movable upon the copula. 

The entogloasurn is in the extremely primitive condition of being 
paired. This paired condition is indicated by a central aperture 
in Geese and some other birds. 

The ceratohynls consist each of  two bony pieces, with a short 
cartilaginous segment between them. 

Table of Chief Differences between Palnmedea and C?muna. 

Pterylosis and cuta- 

Rectrices .................. 
Prorentricular glands. 
Liver-lobes .............. 
Duodenum ............... 

neous system. 

creca ..................... 
Bronchial semirings ... 
Syrinx ..................... 
Sternotracheal muscles. 

Expansor secnndari- 

Biceps patagialis ...... 
Brevis tendon ............ 
Pectoralis minor ...... 
Origin of obdurator 

internus. 
Posts,cehbuIar part of 

glutens maximus. 

Ambiens .................. 
Semitendinosus ......... 
Accessory semitendi- 

orum. 

nosus. 

Femoro-caudal ......... 
Accessory femoro-cau- 

Long flexor to halIux. .. 
dal. 

Sternum .................. 
Ribs.. ...................... 

PALAMEDBA. CHAUNA DIRBIANA. 

Differences very slight, as Nitzsch has stated. 

14. 12. 
Continuons cap. Single patch. 
Right layer. Subequal. 
Hepatic and pancreaticducts Ducts enter at the bend 

enter at  summit of ascend- (Garrod). 
ing loop. 

larger in Palamedea. 
Identical in their very peculiar structure, but slightly 

Unossified ; 9 and 8 in First two are ossified; 7 at 
number. each side. 

front. 

higher up. 

Deeply notched back and Notched only at  back. 

Two pairs; arising 4 rings 

Ciconiine. Ciconiine. 

Absent. Absent. 
Ends on radius. 

Does not reach the posterior margin of the sternum. 
Elongate oval. Elongate oval. 

Represented by a small slip 
with separate nerve from 
the isehiadie pLexm. 

Two pairs. 

Passes over to ulna (Fiir- 
briuger). 

Absent. 

Present. Present. 
Present. Present. 
Present, but fused with Present. 

gastrocnemius middle 
head. 

Present. Present. 
Absent. Present. 

Present. Absent. 

8keleton. 
The whole skeleton generally 

slighter and long bones 
longer. 

Posterior lateral processes More anserine. 
shorter and broader. 

No uncinate procrssee. 
6th and 7th ribs are 

broad and have a faint 

No uncinata processes 
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Clavicle .................. 

Pelvis ..................... 

Wings ..................... 

Legs.. ...................... 

Cervical vertebrte ...... 

Dorsal vertebrze ......... 

Ploughshare bone ...... 
Skull ..................... 

PALAXPDEA. 
Skeleton (continued). 

projection in region of 
uncinater. 

8th sternal rib short and 
does not reach sternum. 

Penultimate sternal rib 
plain. 

)/-shaped-; broadest region 
just beyond coracoid. 

Ilea cover fouyth but last 
ribs ; hinder part of 
pelvis is bent clown on 
the fore part (see fig. 6, 
p. b54). 'Waist ' of 
pelvis very broad. 

Proportionately much lon- 
ger and bones slighter. 
This especially so with 
second metacarpal. 

Femur and tibia more slen- 
der ; fibula and digits 
much longer. 

16. 
Ventral processes of anterior 

eerric1lsmuch less marked. 
Pirst pair have a ventral 

process. 
Neural processes flatter and 

higher. 
More short and slender. 
I n  pro ortionandabsolutely 

mu& smaller. The horn 
arises from a bony process 
on middle line, a quarter 
of an inch from the 
anterior margin. Flatter. 

Foramen magnum larger. 
The anserine oval space 

between periotics and 
supraoccipitals absent. 

Anterior part OF the face 
from tip of bill to end of 
palatines broad, long, and 
goose-like. 

Desmognathous. 
Outer long edge of palatine 

with a sharp angular 
projection as in Geetie. 

Basipterygoid facets wide 
apart, not close together 
as in Geese. 

Middle HI erior ramus of 
premaxii'a separate from 
the lateral pieces as in 
gallinaceous birds, not 
fused as in Geese. 

Angulare of lowerjaw nearly 
straight. 

CUAUNA DERBlAXA. 

8th steriial rib articulates 
with costal rib and with 
sternum. 

Penultimate sternal rib has 
a sharp backwardly direc- 
ted process near articu- 
lation with' costal rib. 

U-shaped ; broadest region 
halfway down from Cora- 
coid. 

Ilea cover third but last, rib ; 
long axis of pelvis straight 
and more duck-like. 
Waist narrow. 

17. 

First three have a ventral 
process. 

Ibid. 

Ibid. 

Ibicl. 
Ibid. 

Ibicl. 

Ibid. 

Angulare of lower jaw 
sharply upturned as in 
Geese. 
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For the present we are content merely to  point out the very 
wide distinctions existing between the genera Chauna and Pala- 
rnedea. Those who are best acquainted with the anatomy of birds 
will realize most readily how considerable these distinctions are. We 
hope on a subsequent occasion, when we have had the opportunity 
of examining again and more minutely some points in the struc- 
ture of Chauna, to deal with the systematic position of the Pda- 
medeidre. The fact that so great differences obtain between the 
genera is confirmatory of the generally received opinion that this 
form is one of great antiquity. 

8. On a Collection of Lepidoptera from British East Africa, 
made by Dr. J. W. Gregory between the Months of 
March and August 1893. By ARTHUR G. BUTLER, 
Ph.D., F.L.S., F.Z.S., &c., Assistant-Keeper Zoological 
Department, British Museum (Nat. Hist.). 

[Received June 8, 18'64.] 

(Plates XXSVI. & XXXVII.) 
The present collection is rich in species and in number of 

specimens, though, unfortunately, many of the latter are not in 
first-rate condition : indeed most of the small moths are unidenti- 
fiable. Nevertheless the collection contains several novelties, a 
fair series of specimens in good preservation, and is particularly 
interesting as including a considerable number of grades between 
species which hitherto have been easy to distinguish, but are now 
clearly shown to be, at most, localized dimorphic developments 
from one widely-distributed species. 

Of the species which it has been possible t o  name, or, at any 
rate, to assign t o  their genera, there are no less than 215, of which 
10 are described as new to science. Of the remainder several are 
new to the Museum, whilst others have previously only been 
represented by single examples. 

Of Butterflies previously received from Somali-land the collection 
contains the following :- 

1. LIMXA~ CHRYSIPPUS (vam. clorippus and klugi). 
2. YPTEIXA ASTBROPB. 
3. NEOC~NYRA DUPLEX. 
4. JUNONIA (PRECIS) LIMNORIA. 
5. JUNONIA CDBRDND. 
6. BYBSIA ILITHPIA (Hypiinis ilithyia'of my Som& paper). 
7. HAMANUMIDA DZDALUS. 
8. POLYOMMATLJS BBTICUS. 
9. CATOOHRYSOPS OSIRIS. 

10. TERIAS ZOE. 
11. TERACOLUS DLVOLUS (separated subsequently to the publi- 

cation of my paper on Somali Lepidoptera), 
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12. TERACOLUS PROTOMEDIA. 
13. TERACOLUS NOUNA. 
14. TERAUOLUS THRUPPI. 
25. BELENOIS LOILDACA=var. of B. mesentina. 
16. SARANGBSA DJELELB. 

Of the above-named species, Neocmnyra duplex, Teracolus helvolux, 
and Teracolus t h r y p i  were only known from Somali-land ; but the 
others are more or less widely distributed. The species obtained 
from Kilim&njaro are represented in about an equal degree, as 
also those from Nyassa-land. 

RHOPALOCERA. 

1. AMAUEIS DOMINICANUS. 

Aniauris dominican.u.9, Trimen, Trans. Ent. SOC. 1879, p. 323. 
Steppes of Thika-Shika, among patches of acacia-scrub ; Kibwezi 

Some of the specimens obtained have the black outer border of 
and Ndoli. 

the secondaries considerabIy narrower than in the typicaI form. 

2. LIMNAS CERYSIPPUS. 

Papilio chrysippus, Linnsus, Mus. Lud. Ulr. p. 263 (1764). 
8 2 ,  Steppes N.W. of Longari. 
The typical form of this species appears to have been rare. 

2 a. LIMNAS KLUBI. 

Limnas klugii, ButIer, P. Z .  8. 1885, p. 758. n. 2. 
Thiriati, 12th June ; Kithu-Uri, Maranga, 13th June ; Ngatana, 

December j Barra, near Merifano : Ndara j Guaso, Narok ; 
Ukikuigu, Thika-Shika, 16th July ; Ndangi River ; Kibwezi. 

This seems to have been the prevalent farm of the species. 

2 b.  LIMNAS DORIPPUS. 

Euplma dor+pus, Klug, Symb. Phys. pl. 48. figs. 1-4. 
8, Ngatana in January j 0 ,  Alng'aria. 
One male and two females were obtained, all of them less varied 

with white on the secondaries than in the typical form of this 
race. 

I 

3. TIRUMALA PETIVERANA. 

Danais limniace, var. petiverann, Doubleday, Gen. Diurn. Lep. 
p. 93. n. 37, pl. 12. fig. l(1847). 

Steppes of Thika-Sika j Tana, 16th July. 
Only three examples were obtained, west of the Lower Falls. 
4. MIOLANITIS SOLANDRA. 

Pa@lio solnndra, Fabricius, Syst. Ent. p. 500 (1775). 
9 ,  Ngatrtna, 29th January, 1893. 
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5. MYCALESIS (MONOTEICHTIS) EUSIRUS. 

Mycalesis owsirus, Hopffer, Ber. Verh. Ak. Bed. 1855, p. 641. 
n. 13. 

Ngatana, December and January ; shores of Lake Dumi, 13th 
February ; Njempo ; steppes of Thika-Shika on grassy plateau 
west of the Lower Falls, 16th July. 

6. ENOTESIA, sp. 
One poor example of a species near to E. nizkoma (Mycalesis 

ankoma, Mabille) j the primaries, however, are a little less angular 
than in that species, and the outer edge of the dark central belt is 
zigzag throughout. 

Ndoro ; steppes at base of Kenya, 7000 feet. 

NEOUCENYEA, Butl. 
The present collection proves that this genus must be much more 

extensive than I bad supposed. I n  the first place, there are sexes 
of my N. duplex agreeing very closely in pattern, the female being 
entirely without the red markings of my su posed female from 
Somali, thus proving that the latter is a &tinct species (for 
which, therefore, I pro ose the name of N. rujZneata). Secondly, 
there is a species die! to N. cluplex and N. ypthimoides, but nearer 
to  the former. 

Neoccenyra, at first sight, would appear to be scarcely distinct 
from Strabenu, Mab., if n7e were to accept that author’s decision as 
regards the type of his genus. Although in 1877 M. Mabille 
had already described a single species under the generic name 
Strabena (S. srnithii, Pet. Now. p. 157), he stated in M. (Xrandidier’s 
‘ Hist. de Madagascar ’ that Satyrus tamatavce, Boisd., was the 
type of his new genus. 

If this loose treatment of the types of genera is permitted, it 
will necessitate alteration of the names of scores of well-known 
groups, the types of which have been figured or referred to by 
both Hubner and Felder, without any definite statement that the 
species thus indicated are the types of their genera. 

The only safeguard is strictly to follow the method adopted by 
Scudder, accepting the author’s first mention of his genus, as 
tben used, and ignoring all his subsequent decisions: the first 
species recorded under a new generic name, if unaccompanied by 
other species, or any statement as to the type of the said qenus, 
thus becomes, and must for ever after remain, the typical species. 

The genus Strubena, as represented in the ‘Histoire de 
Madagascar,’ contained heterogeneous material, and the so-called 
type differs in no structural character from one of the species 
placed by the same author under Pseudonympha : thua M. Mtbbille 
says that the latter genus is characterized by its long antennse, the 
club of which itr distinct, oboval, and laterally compressed; but his 
P. goudotii has the club cylindrical and with a longitudinal groove 
below, as in S. rakoto, vinsofiii, ibitina, tamatava, &o. ; it also has 
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*he median vein somewhat swollen at the base, though less EO than 
in Ypthima, of which genus the whole of these Madagascar forms 
might well be considered a section, the angulated-winged species 
being alone kept distinct under the generic name of Xtrabena I. 

The absence of any smelling at the hase of the median vein in 
Neocmyra at once separates it from Ppthima, and, as a matter of 
course, from Mabille’s second version of Strabena. 

7. NEOCIENYRA GREBORII, sp. n. 
Nearest to A? duplex : considerably larger. 

(Plate XXXVI. fig. 2.) 
Olivaceous brown, 

slightly rufescent in certain lights on the basal half, which is 
always slightly darker ; a well-defined dark brown submarginal line, 
somewhat sinuated on the secondaries, particularly towards the 
apex ; a second more slender line close to outer margin : primaries 
with a large, rounded, subapical, black bipupillated ocellus j the 
pupils white, edged with blue or lavender scales ; iris tawny orange, 
with external dark brown zone : secondaries with three or four 
similarly coloured, but smaller and unipupillated ocelli as follows :- 
one subcostal towards apex, very small in the male but large in 
the female, and three in an oblique series from third median branch 
to near anal angle, the third smaller than the others and sometimes 
wanting in male examples. Wings below slightly more olivaceous 
than above, the submarginal lines sienna-red externally, the inner 
one of the secondaries zigzag towards apex : two other irregular 
lines, dark brown in the male but red in the female, crossing the 
wings, angulated on the secondaries ; base of costa and discoidal 
cell red in both sexes ; ocelli nearly as above, but the subanal 
ocellus of the secondaries always present and usually double or 
geminate, the opposite wings sometimes showing two small ocelli 
near together or one geminate ocellus respect’ively. Body blackish, 
with a red spot on the patagia. Expanse of wings, 6 43 millim., 
2 46 millim. 

Karianduri, ascent of Kilirna Meza, Elmeteila Basin, Nawashi 
to Baringo Valley, Kariandur, 6100 feet, wooded ravines and cliffs 
to the east and salt marshes to the west ; Alng’aria j Thegu and 
steppes north of Thegu ; Ndoru steppes at base of Kenya, 7000 ft. ; 
Xangatan, Ndari. 

8. NEOCIENYRA DUPLEX. 

8. Neocmym cZupZex, Butler, I?. 8. S. 1885, p. 758. n. 4. 
The true female of t,his species has the tawny area on the 

primariea much larger t.han in the male and continued downwmds 
to the first median branch, enclosing a second small and unipupillate 
ocellus on the first median interspace; the secondaries show a 
sinuous dark brown line beyond the cell on the under surface. 
Expanse of wings 36 millim. 

(Plate XXXVI. fig. 1.) 

Ngomeni to Kinani. 
Apart from colour characters, I fail to see any good reason for distinguishing 

‘‘ 8trabena” tamutavB and allies, even as a Section, from true Ypthima, theonly 
structural distinction being one of degree. 
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PHYSCBNURA, Wllgr. 

I n  my last paper (on Mr. Johnston’s collections) I failed to 
opnize lhis genus as the Periplysia of Gemtacker, and con- 
uen tly, in going through the Records, I overlooked Mr. Godman’s 
yscmnura yione and renamed it as a new Periplyxia. 

9. PHYNUBNURA LEDA. 

Ptwiplyysia Zecla, Gemtacker, Arch. fur Naturg. 1871, i. p. 358 ; 
Van der Decken’s Reisen, iii. 2, p. 371, yl. 15. figs. 3 , 3  a (1873). 

Ngatana. 

10. YPTHIMA ANTEROPE. 

Hipparchia asterope, Klug, Symb. Phys. pl. 29. figs. 11-14 

Ngomeni to Keriani. 
One rather poor example was obtained. 

11. EURYTELA DRYOPE. 

Papilia cl?*yope, Cramer, Pap. Exot. i. pl. Ixxviii. E, F (1779). 
Ngatana, 29th January, 1893 ; Kibwezi and Fuladoya. 

12. EURYTELA OPHIONE. 

Pctpilio ophione, Cramer, Pap. Exot. ii. pl. cxiv. E, F (1779). 
Ngatana, December or January. 

13. BWLIA ILITHYIA. 

Pcqilio ilithyia, Drury, Ill. Exot. Ent. ii. pl. 17. figs. 1, 2 
(1773). 

Ngntana, 29th aud 30th January, 1893 ; Golbanti ; Ndara in 
the afternoon; Kinani; Mtoto wa Ande; steppes N.W. of 
Longari ; steppes of Kirornma. 

(1832). 

14. BYBLIA CORA. 

Hypanis corn, Feisthamel, Ann. SOC. Ent. France, 1850, p. 249. 
Ndara and Thagana, in woods beside and park-land between 

15. BYBLIA AUHELOIA. 

Bypanis acheloia, Wallengren, Lep. Rhop. Caffr. p. 29 (1857). 
Urtu in garden; Ngatana ; Mtoto wa Ande. 

16. CHABAXES GUDEBIANA. 

8 .  Nymphalis guderiana, Dewitz, Nova Acta Akad. Naturf. 

Q . Charcixes guderaana, Butler, P. z. S. 1893, p. 648. n. 18 ; 

8 ,  Fuladoya. 

Ukikuya. 

Halle, 1879, p. 200, 91. 2. fig. 18. 

Trimen, P. Z .  8. 1894, pl. v. 6g. 8. 
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17. CHARAXES CANDIOPE. 

ivymphalis cancliope, Godart, Enc. MQth. ix. p. 352. n. 10 
(1823). 

Summit of Mt. Hohnel, 16,000 feet. 

18. PALLA YARANES. 

Papilio warnnes, Cramer, Pap. Exot. ii. pl. clx. D, E (1779). 
No record of exact locality on the specimen: probably Saba8ki 

Valley. 
Dr. Gregory informs me that the bulk of the specimens obtained 

in the Sabaki Valley were not labelled ; thus nearly all unlabelled 
examples would be from that locality. 

19. HYPOLIMNAS MIBIPPUS. 

Papilio misippus, Linneus, Mus. Lud. Ulr. p. 264 (1764). 
d 9 ,  Ngatana, December and Jauuary. 

19 a. HYPOLIMNAS INARIA. 

Papilio inaria, Cramer, Pap. Exot. i. pl. ccxiv. A, B (1779). 
d , Lamu ; 9 , Witu ; Ngatana, 28th December, 1892 j Kinani ; 

20. EURALIA DBCEPTOR. 

Diadema deceptor, Trimen, Trans. Ent. SOC. 1873, p. 105. 
EuraZicc deceptor, Trimen, South Afr. Butt. i. p. 286. ri. 93, pl. vi. 

2 ,  Sabaki Valley. 

21. JUNONIA ETHYRA (or a nearly allied new species). 
Salamis ethyra, Feisthamel, Ann. SOC. Eut. Fr. 1850, p. 250. 
Alng’aria. 
22. JUNONIA NATALICA. 

Precis natalicicn, Felder, Wien. ent. Monatschr. iv. p. 106. n.. 65 

Sandy steppes of the Kiroruma, Tam; Tbika-Shika, west of the 

Njempo ; Athi, plains near Chjanjavi. 

fig. 3. 

(1860). 

Lower Falls. 

23. JUNONIA LIMXORIA. 

Vanessa limnoria, Klug, Symb. Phys. pl. 48. figs. 6, 7 (1845). 
Kibwezi. 
24. JUNONIA BIMIA. 

Precis simia, Wallengren, Kongl. Svenska Vetensk.-Akad. 
Handl. 1857, p. 26. n. 2 ;  Trimen, South Afr. Butt. i. p. 227 
(1887); P. Z. S. 1894, p. 33, pl. iv. fig. 5. 

Junonia micromera, Butler, Ann. & Mag. Nat. Hi& ser. 4, 
vol. xviii. p. 482 (1876). 



1894.1 BROM BRITISH lAST AFRIOA. 663 

Kinani; Mtoto wa Ande; Njempo, shores of Lake Baringo, 
taken at night. 

Evidently a common though somewhat local species. Mr.Trimen 
says that he recognized it by the help of a coloured drawing of the 
type. I have only recently recognized it through Mr. Trimen’s 
plate, a coloured proof of which was submitted to me to pass for 
printing. I n  the description by Trimen (South Afr. Butt.) this 
species is clearly compar,ed with my J. calescens, which I find that 
Staudinger has superseded in his lettkrpress, though not on his 
plate, by calling it Precis octavin, var. natalemis. That it is not a 
variety (as Staudinger imagined from the fact that he had, 
apparently, only oue example from Natal) is certain ; for it occurs 
in localities where the allied Junonia octuvia is not found, and 
which it evidently replaces, as J. simin does in the present 
collectiou. Whether the names natnlica and natalensis should both 
stand may be questioned. 

25. JUNONIA TEEEA, var. 
PapiZio terea, Drurp, Ill. Exot. Ent. ii. pl. 18. figs. 3, 4 (1773). 

A very dark suffused pair with orange band almost as mrrow 

26. JUNONIA CUAMA. 

Junonia cuama, Hewitson, Exot. Butt. iii. Jun. pl. 1. figs. 4,‘ 5 

Kinani, afternoon ; Mtoto wa Ande j steppes of Thika-Shika. 

, Bop0 la1 Mavari, Lnitsipia ; 9 , Alng’aria. 

as in J. elyiva, which it tends to  link to J. terea. 

(1864). 

27. JUNONIA CLOANTHA. 

PapiZio cloantha, Cramer, Pap. Exot. iv. pl. cccxxxviii. A, B 

Guaso Laschau, Gum6 Xyiro. 
(1782). 

28. JUNORXA SEEIAMUS. 

Precis sesamus, Trimen, South Afr. Butt. i. p. 231, pl. iv. fig. 3 
(1887). 

Maka. 

29. JUNONIA BOGPIS. 
Junonia boopis, Trimen, Trans. Ent. SOC. London, 1879, p. 331. 
Witu ; Njempo. 

30. JUNONIA ULELIA. 

Papilio cZeZia, Cramer, Pap. Exot. i. pl. xxi. E, F (1779). 
Witu ; Ngatana, December and January ; Njempo ; Gusso 

Laschau ; Thagana woods beside Ukikuya ; steppes between Athi 
and Thika ; Sabaki Valley at  Tanganyika. 

I n  sqme of Dr. Gregory’s examples the blue patch is unusually 
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large on the secondaries, exhibiting the first step in the directi n 
of J. boopis : i t  vanes from cobalt to lilac in tint. 

31. JTTNONIA CEBRENI. 

Junonia cabrene, Trimen, Trans. Ent. SOC. London, 1870, p. 353. 
Kinani; platform on Kikuyu escarpment, Kedong, Naiva ; shores 

of Lake Baringo ; Njeinpo ; Guaso Narok ; Guaso Laschau ; steppes 
N.W. of Longari ; Thagana ; steppes of Thika-Shika ; steppes 
between Athi and Tbika ; Athi plains, Chjanjavi j Maka ; Ndoli j 
Sabaki Valley a t  Tanganyika and near Makongeni. 

As regards the form of the tawny patches and the size, shape, 
and colouring of the blue or violet spot on the secondaries the 
specimens vary not a little ; it therefore seems doubtful whether 
the Malagagy form, J. paris, will prove to be specifically distinct. 

32. PYRAMBIS ABYSSINICA. 

Pyrameis abyssinica, Felder, Reise der Nov., Lep. iii. p. 397. 

No exact locality on the specimen ; probably Sabaki Valley. 
This interesting little species is quite intermediate between 

P. atalanta and P. dejeanii; but, as Felder says, beIongs to the 
Y. atalanta-group. In colouring it more nearly resembles Euremn 
schceneia, Trimen, but has a short ochreous bar beyond the cell of 
the primaries representing the white bar in P. atalanta. 

Trinien observes that 1 eviden’& included E. scJmmeia under my 
Hypanartia commixla (in which he is quite correct) ; but whether 
the date printed with Oberthiir’s paper was that of its actual publi- 
cation is, I think, open to  question. 

n. 589 (1867). 

33. PPRAMEIS CARDUI. 

Papilio cardui, Linnmus, Faun. Suec. p. 276. n. 1054 (1761). 
Guaso Laschau j Thagana; Kenya, camp below the old ice-fall ; 

34. PROTOGONIOMORPHA AGLATONICE. 

‘Vanessa aglatonice, Godart, Enc. Me‘th. ix. p. 299. n. 8 (1819) ; 
d ,Lucas, Lep. Exot. pl. 57. fig. 2 (1835). 

Var. 8 .  Salamis cEeJinita, Butler, Ann. & Mag. Nat. Hist. ser. 5 ,  
vol. iv. p. 230 (1879). 

p. 441 ; South Afr. Butt. i. p. 246. n. 79 (1887). 

steppes between Athi and Thika ; Ndangi River. 

Q . Protogonionzorpha d@nitci, Butler, P. z. 8. 1893, p. 653. 
d 9 .  Salumis nebulosa, Trimen, Trans. Ent. SOC. Lond. 1881, 

0. SabakiValley. 
Three examples exactly corresponding with typical females of 

the three supposed species ; thus distinctly proving that they are 
mere sports of one .rariltble form, as I previously suggested. 

35. PROTOGONIOMORPEA ANAOARDII. 

PapiSo anacadii, Linnaeus, Mus. Lud. Ulr. p. 236 (1764). 
Lanjoro, iouth of Guaso Thegu. 
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36. EUPH~EDEA VIOLACEA. 

Ezcryphene violacea, Butler, P. Z. S. 1888, p. 91. 
NO exact localities on the pair obtained; probably from the 

Sabaki Valley. 
An example from Zanzibar in the series of E, neophron recently 

presented to the Museum by Messrs. Salvin and Qodman shows 
a decided approach to the colouring of E. wiolaceu, but has the 
wing-form of typical E. neOp7ZrOn. The latter varies remarkably in 
colouring, examples from Lake Nyasa being bright green above, 
those from Delagoa Bay bluish green or greenish blue, those from 
Zanzibar having a more or less pronounced violaceous suffusion, 
usually confined to the external area. None, however, have the 
produced primaries or uniform violaceous colouring of mjr species, 
though it is possible that more transitional forms may hereafter 
be obtained. 

37. HAMANUMIDA UBDALUS. 

Papilio clcedalus, Fabricius, Syst. Ent. p. 482. n. 174 (1775). 
Golbanti j steppes of ThikaA3hika ; Ndoli ; Ndangi River. 
38. GODARTIA WAKEFIELDII. 

Godartia wake$cldii, Ward, Ent. Month. Mag. x. p. 152 ; Bfric. 

No exact localities on specimens, which were therefore probably 
Butt. pl. vi. fig. 3 (1873). 

obtained in the Sabaki Valley. 
39. N~PTIS AGAI'HA. 

Papilio ugntha, Cramer, Pap. Exot. iv. pl. cccxxvii. A, B (1782). 
Ngatana ; Guaso Laschau ; Thiriati ; steppes of Thika-Shika. 
40. A ~ L L A  COLUMBINA. 

Papilio columbi?za, Cramer, Pap. Exot. iii. pl. ccxxxviii. A, B ; 
iv. pl. cccxxxvii. D, E (1182). 

No exact locality on the specimens ; probttbly Sabaki Valley. 
41. ACRBA CABIILA. 

Acmza cabiru., HopEer, Ber.Verh. Akad. Berlin. 1855, p. 640. n. 7; 
Peters, Reise nach Mossambique, p. 378, pl. 23. figs. 14,15 (1862). 

Thiriati (shrub-covered plateau, with deep gorges) in Tana 
river-basin. 

42. AOILBA VENTERA. 

Acrea ventura, Hewitson, Ent. Month. Mag. xiv. p. 51 (1877) ; 

Rangatan, Ndari, Laitsipia. 
43. ACILZA PLANIBIUM. 

Awcea planesim, Oberthiir, etudes d'Entom. 17th livr. p. 24, 

Thiritlti ; Machakos ; Kavalulri Valley ; Maka. 
Apparently not a rare species. 

Butler, P. 8. S. 1893, p. 655. n. 61. 

pl. 1. fig. 11 (1893). 

%a. ZOOL. SOC.-1894, NO. XXXVII. 37 
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44. ACRBA PERILUPTEA. 

Telohinicr perruptn, Butler, Ann. & Mag. Nat. Hist. ser. 5, 
vol. xii. p. 102. n. 4 (1883). 

Golbanti : Mbololo near summit. 5600 ft. : shores of Lake 
Baringo, S.W. corner; Njempo; Gopo la1 MavaA; Guaso Laschau; 
Thiriati . 

45. ACRBA LPCIA. 

Papilio lycia, Pabricius, Syst. Ent. p. 464. n. 94 (1775). 
Ngatana ; Ndara ; Njempo ; shores of Lake Baringo. 

45 a. ACRBA CBCILIA. 

Pcyilio ccecilia, Fabricius, Spec. Ins. ii. p, 34. n. 142 (1781). 
Ngatana. 
One example of t,he variety noted P. 21. S. 1888, p. 66. The 

true A. cmilia is probably a seasonal (certainly a dimorphic) form 
oE A. +!cia: it only differs from the typical phase in its tawny 
coloration. 

46. ACEBA DOWLEDAYI. 

A c r w  doubledayi, Gukrin, Lefebvre’s Qoy. en Abyss. Vi. p. 378 

No exact locality recorded j probably Sabski Valley. 

47. ACRBA PUDORINA. 

(1847). 

d . -4crct.a pudorina, Staudinger, Exot. 8chmett. p. 84, pl. 33 
K%38). . Acrka acritn, var., Trimen, P. Z. 8. 1894, p. 28, pl. iv. fig. 4. 

Ndara, in the afternoon ; steppes of Thilia-Shika and between 
Athi and Thika ; Athi plains near Chjanjavi; Bondoni and Kapte 
plains ; Kihweii. 

Described, according to Staudinger, from a single fresh male ; 
this does not appear from the illustration, for fresh males have the 
wings far more rosy above, and, below, the apical area of the 
primariea and disc of the secondaries are cream-coloured, with inter- 
uervular reddish tawny streaks; after they have flown for a time 
the cream-colouring seems to get worn (or perhaps darkened) and 
the streaking is thereby lost; most males show t’hree black spots 
in a slightly angular oblique series across the centre of primaries, 
but in some examples t,he two lower spots are wanting (Staudinger’s 
figure shows a trace of the lowest, but not the middle spot). The 
female above is of a smoky vinous tint, blackish towards the base, 
and quite black at base of cell in Becondaries ; the apical area of 
primaries smoky fulvous, the costal third and the outer margin 
more broadly black than in any of the male examples; the external 
border of the secondaries black, with faint brownish indications of 
the submarginal spots. Expanse of wings 56 millim. 

There is not the slightest question that this is a local represen- 
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tative of A. ncrita, from which it only differs in the absence of the 
broad apical black patch on the primaries ; in well-marked 
examples all the spots (on the absence of which Dr. Staudinger 
relies) are well defined ; one specimen even shows an additional 
spot on the subcostal area, nearer to apex. 

48. ikORdA NATALIC'A. 

Acrcea natalica, Boisdnval, Voy. de Deleg. p. 590. n. 57 (1847). 
Ngatana, December and January. 

49. AURBA  NIPP PI. 

Pcyilio nzenippe, Drury, Ill. Exot. Ent. iii. pl. 13. figs. 3, 4 

One worn female from Ngatana. 

50. A U R ~  ANEMOSA. 

(1782). 

Acraea anemom, Hewitson, Exot. Butt. iii., Acr. pl. 3. figs. 14, 15 
(1865). 

Two good specimens without labels of locality, but probably 
from the Sabaki Valley. 

51. AUR~EA msImm. 
A c m a  insignis, Distant, P. 8.8.  1880, p. 184, pl. ix. fig. 4. 
No exact locality ; probably Sabaki Valley. 

52. PLAN~MA MONTANA. 

8. Planema montnna, Butler, P. 25. S. 1888, p. 91. 
9 .  Pattern of male, decidedly larger, the primaries to outer 

border of secondaries fuliginous j the band of primaries and central 
area of secondaries white, interrupted by blaclcish veins ; base of 
secondaries suffused with dull tawny buff, the black spots of the 
r ide r  surface showing through. 

Q ,  Kibwezi. 
We have received both sexes of this species from Kilimanjaro. 

53. HYR~TJS ZQUATORIALIB. 

TQcana npntoriulis, E. M. Sharpe, P. Z. S. 1891, 11. 637, 
pl. xlviii. fig. 5. 

2 ,  Summit of Mount Hohiiel, 16,000 feet j Eenya and camp 
below the old ice-fall, 10,500 feet. 

Strictly speaking tJhis species and H. zuebbiams hardly belong 
to Hyreus, as their hind wings are not tailed. 

The figure is taken from a somewhat abnorinal specimen ; most 
examples have the dark discal band toothed in the centre, the 
prominence emitted from the centre of the band and sometimes 
entirely dividing the white submarginal band; this is the case 
with Dr. Gregory's pair of the species, and with several unset 
specimens shown t o  me by Miss Sharpe. 

Expanse of wings 82 millim. 

37* 
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54. ZIZBIBA KNYSNA. 

Jycmna knysnu, Trimen, Trans. Ent. SOC. Lond. 3rd ser. vol. i. 

d 0 , Mtoto wa Ande ; shores of Lake Baringo ; Njempo. 
65. ZIZERA GAIKA. 

Lycmza yaika, Trimen, Trans. Ent. SOC. Lond. 3rd ser. V O ~ .  i. 

d 0 ,  Njempo. 
56. LYCBNESTHES AMARAH. 

Polyomnintus anzarah, GuBiin, Lefebvre's Voy. en Abyss. p. 384, 

d 9 ,  Larabwal, Laitsipia. 

57, LYCBNBSTHDS KERSTENI. 

Lycmnn kersteni, Gerstacker, Archiv fur Naturg. 1871, p. 359. 
11. 27 ; Van der Decken's Lep. Ost-Sibiriens, p. 373. n. 27, pl. xV. 
fig. 5 (1873). 

p. 282 (1862). 

p. 403 (1862). 

pl. 11. figs. 5,  6. 

One fragmentary male, from Mtoto wa Ande. 
I am at  a loss to understand why Mr. Trimen regarded this 

species as synonymous with L. lnrydas; the two forms appear to 
me as distinct as any of the species in the genus and only show 
a resemblance to each other on the upper surface ; but even there 
the shade of deep blue in the males difTers and the form is 
strikingly different, the frout wings of L. kersteni being elongate- 
triangular, those of L. brydas comparatively short in the cost'a and 
consequently with the outer margin almost straight instead of 
very oblique. Taking the entire outline of L. larydm it roughly 
represents a semicircle, whilst that of L. kersteni more nearly 
approaches a triangle with truncated apex. 

58. CATOCHEYSOPS OSIBIS. 

Lywna osiris, Hopffer, Ber. Verh. Ak. Berlin, 1885, p. 642. 
n. 21; Peters's &ise nach Mossambique, v. p. 409, pl. 26. 
figs. 11, 12 (1862). 

No exact locality given ; probably Sabaki Valley. 

59. POLYOMMATUS BBTICUS. 

Papilio bmticus, Linnaeus, Syst. Nat. i. 2, p. 789. n. 226 (1767). 
d 0 ,  Ngatana in coitu ; Eavaluki Valley, Ukamba. 

60. CABTALIUS GBBGORII, ~ p .  n. 
6 .  Allied to G. cnlice and C. cretosus; above nearest to the 

latter, the white area of the primaries still wider, the submarginal 
spot crossed by the radials larger, but no white spots on the outer 
border below it : secondaries above with the basal third greyish, 
traversed by nearly straight blackish bars, partly visible through 
the wing, and further obscured by long greyish hair ; outer border 

(Plate XXXVI. fig. 3.) 
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rather narrow and quite regular; only the first of the disco- 
submarginal series of spots being present, close to apex; white 
submarginal luuules small and inconspicuous. Below, the primaries 
are a.lmost the same as in C. cnlice, but the black spots on the 
submarginal white band are smaller, the lowest being absent ; the 
white areas generally are also broader : the secondaries below 
differ from those of C. catice in that the two irregular series of 
black spots crossing the basal half are confluent, forming black 
bands, the cliscal series of  spots being only represented by a small 
subapical dot ; the submarginal parhly blue-edged black spots 
smaller and reduced to five in number. Expanae of wings 
31 millim. 

Bondoni and Kapte Plains. 
Only one example was obtained, but in tolerably good condition. 

61. AZANUS OUCIDENTALIS. 

Azanus occidentalis, Butler, P. Z. S. 1887, p. 571. n. 32. 
9 ,  Gopo la1 Mavari; 8 ,  Thagana, woods beside Ukikuya. 

62. PLEBEIUS TROCHILUS. 

Lyccena trochilus, Freyer, Neuere Beitr. v. pl. 440. fig. 1 (1844). 
Njempo. 

63. PLEBIIUS, sp. ? 
One much-worn and broken female example of a species which 

Rangatan, Ndari. 
I have been unable to identify. 

64. TATURA PHILIPPUS. 

Hesperia philippus, Fabricius, Ent. Syst. iii. 1, p. 283. n. 87 
(1 $93). 

No exact locality recorded. 

hjmna anta, Trimen, Trans. Ent. SOC. ser. 3, vol. i. p. 402 

Sabaki VaIley. 

66. STUGXTA BOWKERI. 

Iolnus howkeri, Trimen, Rhop. Afr. Austr. p. 225. n. 130, 

S.W. corner of Lake Baringo. 
This is quite distinct hom X. mnrmoi-ea, from the White Nile; 

that species shows no trace of the conspicuous blue colouring of 
8. bowkeri. 

65. VIRACHOLA APrPA. 

(1862). 

pl. 4. fig. 4 (1866). 

67. SPINDASIS NPASSB. 

Apkaceus myassce, Butler, Ent. Mo. Mag. xx. p, 250 (1884). 
Two females, wit,hout exact locality, 

(Plate XXXVI. fig. 4.) 
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68. AXIOCERSES PERION. 

PapiZio perion, Cramer, Pap. Exot. iv. pl. ccclxxix. B, C (1782). 
d , Steppes N.W. of Longari, Laitsipia. 

69. CIGARSTIS ABBOTTII. 

Chysophaizus ahbottii,  Holland, Entomologist, XXV. (Suppl.) 
p. 90 (1892). 

Quaso. 

70. MYLOTERIS AGATHINA. 

I‘qilio apt7&n, Cramer, Pap. Exot. iii. pl. ccxxxvii. D, E (1782). 
Mbololo near summit, 5600 feet ; Kibwezi. 

71. MYLOTHRIS R~~PPELLII. 

Pieris riippellii, Koch, Indo-Austr. Lep. Fauna, p. 88 (1865). 
9 ,  Alng’aria, Laitsipia. 

72. NYCHITONA ALCESTA. 

Papilio alcesta, Cramer, Pap. Exot. iv. pl. ccclxxix. A (1782). 
Ngatana, December and January. 

r3. COLIAS EDUSA, var. ELECTRA. 

Papilio electra, Linuaus, Syst. Nat. i. 2, p. 764. n. 101 (1767). 
Steppes N.W. of Longari ; Thagana, in woods ; Thegu, in park- 

land; Mt. Kenya, below the old ice-fall, 10,500 feet ; Karati, 
Konu, Ukikuya, beside swamp j Thiriati, Konu, on shrub-covered 

H 

plateau. 
I n  British East Africa this species i s  very variable, both in size 

and depth of colour: one of tge males frbm the first-mentioned 
locality has all the appearance of typical C. edzcsa {nor do I believe 
that it possesses a character to distinguish it therefrom), and none 
of the distinctive points indicated in Trimen’s ‘ South African 
Butterflies ’ avail to separate it, seeing that it does not possess them. 
The L L  inward nervular dentations of the hind-marginal border ” are 
very variable in both types j indeed a male in the Museum from 
Malta shows stronger dentations than t,hose normally exhibited in 
C. electra, whilst in the specimen above mentioned they are hardly 
so well marked as in the majority of typical G. eclusa, and a 
specimen in the Museum from Kilimanjaro, though dark in colour 
and smaller than usual, shows no inward dentation of the border. 

74. TEEIAN BEIGITTA. 

PupiZio brigi t ta ,  Cramer, Pap. Exot. iv. pl. cccxxxi. B, C (1782). 
Steppes N. of Thegu. 

75. TERIAS zoE. 
Terias go;, Hopffer, Ber. Verh. Ak. Berl. 1855, p. 640. n. 5 ;  

Peters, Reise nach Mossamb., Zool. pl. 23. figs. 10, 11 (1862). 
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Ngomeni to Kinani; Mtoto wa Ande; Miviruni, Baringo 
Valley, Mguki ; shores of Lake Baringo j steppes of Thika-Shika ; 
Athi plains near Chjanjavi ; Machakos ; Bondoni and Kapte 
plains ; Ndangi Eiver. 

76. TERIAS REGULARIS. 

Tericcs regubrk, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xviii. 

Mbololo, near summit, 5600 feet. 
p. 486 (1876). 

77. TERIAS DDSJARDINSII. 

Xanthidict desjardinsii, Boisduval, Faune Ent. de Madag. p. 22, 

8, Mbololo, near summit. 
One rather ragged, but very singular, male specimen, in which 

the outer border of the primaries is formed as in T. formosa, Hiibn., 
and the black edging of the cost,al margin is wanting. 

pl. 2. fig. 6 (1833). 

' 

78. TERIAS BOISDUVALIANA. 

Terins boiscluvaliana, Mabille, Hist. Nat. de Madag. i. pl. 32. 

Ngatana in wood, 30th January, 1893; Njempo; Larabwal, 
Laitsipia ; Ndoro, steppes at  base of Kenya, 7000 feet. 

This species is not unlike a pale brimstone-coloured represen- 
tative of my T. ceres, to which Mr. Trimen has unaccountably 
given the new designation of 2 ,  ethiopica ; our examples of the 
latter are from S. Africa, Natal, Mauritius, and Madagascar. The 
outer border of the primaries in T. boisduualinna usually resembles 
that of T. brenda. 

figs. 4-7. 

79. TERIAS ORIINTIS. 

Terias orientis, Butler, P. 2;. S. 1888, p. 71. n. 87. 
d 9 ,  Ngatana, December and January. 
Specimens of the preceding species sometimes agree closely 

with this on the upper surface, but not below. 

80. TERACOLUS UALAIS. 

Papitio caZak, Cramer, Pap. Exot. i. pl. liii. C, D (1779). 
N.gatana, near wood on barra, 30th January, 1893 j east shore of 

Lake Losugata, on grass and scrub. 

81. TERACOLU~ HANNINGTONII. 

Teracolus hanningtoni, Butler, Ann. & Mag. Nat. Hist. ser. 5, 

$! , Sabaki Valley. We originally received this species from the 
vol. xii. p. 104. n. 8 (1883). 

Victoria Nyanza. 
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82. TERACOLUS CATACHRYSOPS. 

Yeracolus cntachryusops, Butler, Ann. & Mag. Nat. Hist. ser. 5 ,  
1701. ii. p. 178 (1878). 

8, Ndoli. 
Described from specimens collected at Masasi, and since received 

83. TERACOLUS AURIGINEUS. 

Terneolus nurigineus, Butler, Ann. & Mag. Nat. Hist. ser. 5,  
vol. xii. p. 103. n. 7 (1883). 

Njempo ; Gnaso Narok ; Guaso Laschau ; Guaso Nacrotia ; 
steppes N.W. of Longari ; Thagana, woods beside Ukikuj-a ; 
Thegu. 

from Kilimanjaro. 

84. TERACOLUS HBLVOLUS. 

Tercicoluus hekolus, Butler, P. Z. S. 1888, p. 94. 
Sabaki Valley, at Tanganyika. 
My supposition that T. helvolzcs would prove to be restricted to 

Somaliland ie thus proved incorrect. 

85. TERACOLUS PROTOMEDIA. 

Pontiayrotomedin, Klug, Symb. Phys. pl. 8. figs. 13, 14 (1829). 
d Q , Qolbanti. 

86. TERACOLUS AGOPE, 2 ? 
8 . Anthopsyehe agoye, Wallengren, Kongl. Srensk. Vet.-Akad. 

Handl. 1857 ; Lep. Rhop. Cafb. p. 15. n. 11. 
2 .  Anthochnris agoye, Trimen, Rhop. Afr. Austr. p. 325. 

n. 219 (1866). 
2 . Var. ? without indication of exact locality ; probably Sabaki 

Valley. 
This female differs from that described by Mr. Trimen in having 

traces of two spots on the median interspaees of the primaries, and 
a faintly indicated internal streak ending in a third spot ; it comes 
nearest to the form which I described under the name of Tercicolzcs 
johnstoni (the descriptions of which and of T. opabscem Mr. 
Trimen seems to have overlooked), Ent. Month. Mag. xxiii. p. 29 
(1886). I strongly suspect it to be the female of the " 8 from 
the Lydenburg District of the Transvaal," which Mr. Trimen 
mentions, as the underside of the hind wings and apex of fore 
wings are tinted with pale creamy pinkish; it clearly demon- 
strates the affinity of T. agoye to the T. eris group. 

Since Mr. Trimen examined our collectlion, we have added, 
through the generosity of Mr. C. G. Barrett, two pairs of T. 
j07~nstoni from Amshaw, King William's Town. The male is very 
distinct from that of typical 1'. eris; the apical area of the 
primaries is more restricted, with the ochreous spots brighter, 
broader, shorter, and only separated by slender black veins ; on 
the second (upper) median interspace also there is a very large 

(= Idmais fatmct, Feld.) 
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oval white marginal spot, and below this again the black is 
externally undulating, leaving three pure white indentations 
confluent with the white fringe. On the secondaries the black 
costal border, instead of extending almost to  the apex, is cut 
across transversely and therefore terminates much more abruptly. 
I have no doubt that both this and T. opafeesccns constitute 
constant local races, far more worthy of specific rank thau many 
of the species which my excellent, but, as I think, inconsistent, 
friend has considered di3tinct 

The markings in Dr. Gregory’s example are less strongly 
defined than in Pelder’s figure ; but there cannot be a question as 
to the identity of the species ; at the same time, I should doubt 
whether the two males associated in the Hen itson collection under 
the name of T. uyoye are actually one speries. 

87. TERACOILJS PUNICEUS. 

Teracoluspuniceus, Butler, P. Z. S. 1888, p. 72. n. 92. 
d ,  without label of exact locality ; .probably Sabaki Valley. 
The female we received from the Victoria Nyanza. 

88. TERAGOLUS FOLIAGEUS, sp. n. (Plate XXXVI. fig. 7.) 
9 ,  Above chalky white, the basal third irrorated with fine grey 

scales : primaries with a conspicuous spot at the end of the cell; 
the apical two-thirds of costa and the apical third of wing to inner 
margin, as well as a large almost wedge-shaped spot only separated 
from the latter by a large round white spot near external angle, 
black, slightly suffused with brown near outer margin ; a series of 
six sordid white spots in an arched series between costa and the 
above-mentioned large white spot, the first small, the second 
large and pyriform, the remainder regularly decreasing in size, 
the second, third, and fourth spots flecked with magenta ; sub- 
median vein, base of inner margin, and subcostal vein of second- 
aries tinted with sulphur : secondaries with a very broad external 
black border, occupying about one-fourth of t h e  wing, its inner 
edge strongly dentated on the veins, and an oblique squainose 
subapical black streak from costa to centre of third median branch : 
body normal. Primaries below white, the base primrose-yellow, 
followed in the cell by a transiTerse greyish nebula ; black sl’ot at 
end of cell as abole ; costa and a broad apical border, tapering to 
first median branch, buff-yellou ish, the latter transversely striated 
with grey and boiiiided internally by xhitish spots, of which the 
first three are defined by an inner diffused bordering of argillaceous 
brown shading into grey-brown, and the remainder by a series of 
more or less acutely angulated black spots curving inward8 to 
submedian area, the upper ones also placed on a diffused grey- 
brown area answering to  the inner edge of the black area of the 
upper surface : secondaries whitish, tinted with pearl-grey and 

It has always been a puzzle to me that Lepidopterists, who in one genus 
allow unlimihd variability and extraordinary ranges to the speoies, in a nearly- 
allied genus restrict both in an equally remarkable degree. 

(Plate XXXVI. figs. 5, 6.)  
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buff and transversely striated with grey; base of costal margin 
saffron-yellow; a rounded pale buff spot at  end of cell upon a 
triangular greyish testaceous area, partly bounded externally by a 
well-defined d~i l l  copper-brown oblique bar from costa to third 
median branch; this bar is continued, almost at  right angles, by 
three brown spots on a buff-tinted nebula; outer border buff; 
abdominal area creamy whitish : body below white. Expanse of 
wings 43 millim? 

No exact locality given ; probably Sabaki Valley. 
Although evidently belonging to the T. regki group, this female 

is much more heavily black-bordered than any other species of the 
group; the striated and clouded under surface give the insect 
(when its wings are closed) the appearance of a dead and 
moulclering leaf. 

89. TERACOLUS PRLEGPAS. 

Anthocharis yh lgyas ,  Butler, P. Z. R. 1865, p. 431. n. 3, 

d d , no exact locality recorded ; probably Sabaki Valley. 

90. TERACOLUS IMPERATOE. 

Teracolus imperator, Butler, P. 8. 8. 1876, p. 132. n. 20. 

91. TERACOLTJS PHIENIUS. 

8. Teracolus phomius, Butler, Ann. & Mag. Nat. Hist. ser. 4, 

9 .  Albino form, Butler, P. Z. S. 1888, p. '74. n. 95. 
Ngatana; shores of Lake Baringo; Njempo; steppes of the 

Kirornma ; Eavaluki Valley j Ndangi River. 
Three of the four females in the above series have crimson tips 

to  the primaries and therefore differ very slightly from females of 
T. miles. The latter will, I think, have to be considered 
synonymous with this species. 

pl. xxv. figs, 3, 3 a. 

8, no exact locality recorded ; probably Sabaki Valley. 

vol. xviii. p. 488 (1876). 

92. TERAOOLUS IBCRETUS. 

9 .  Teracolus incretus, Butler, Ent. Month. AVag. xviii. p. 146 

8. Callowme vulnerata, Staudinger, Exot. Schmett. pl. 23. 
8 8 , Steppes of Thika-Shika and Ndangi River. 
One of the specimens is larger than any previously received. 

93. TERAOOLUS SPRTINUS. 

8. Teracolzls syrtinus, Butler, P. 8. S. 18'76, p. 163. n. 124. 
9 .  White, with black markings above almost exactly as in the 

female of T. y h i l l i p i i  ; the base of the wings more suffused with 
grey, but less so than in T. xalzthevarne, 9 ; apical area pale 

1 The under surface of Westwood's reputed female of T. bustomi somewhat 
approache6 this species. 

(1881). 
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salmon, sometimes extending beyond the subapical irregular black 
band ; under surface nearly as in T. philliysii, but more strongly 
tinted with yellow, buff, and pink, and with the discal brown 
markings Iarger and better defined. 

Expmse of wings 42-43 millim. 
Ngatana j platform on Kikuyu escarpment, Kedong, KewA in 

forest j shores of Lake Baringo ; Njempo. 
This is evidently an abundant species. 

93 a. TERACOLJJS CITREUS. 

Teracolus citreus, Butler, P. Z. S. 1876, p. 162. n. 120. 
Kinani, in the afternoon ; also probably Sabaki Valley. 
This differs from T. syrtinus in its usually inferior size, less 

black-bordered primaries, and the pink colouring on the under 
surface of the secondaries. It probably bears the same relation- 
ship to T. syrtinus that T. eucharis of India does to  T. titea. 
Unfortunately only one example has an indication of exact locality, 
so that it is impossible to tell whether the two types occur 
together; but with our present knowledge of the variability of 
species I hesitate to consider them distinct. 

94. TERACOLUS NOUNA. 

Anthocharis nouna, Lucas, Expl. Alg., Zool. iii. p. 350. n. 14, 

8, Machakos, two damaged specimens. 

95. TERACOLUS THIOGONE ? 
Anthochavis theogone, Boisduval, Sp. Gkn. Lkp. i. p. 575. n. 23 

(1836). 
3 ,  Thagana, woods beside Ukikuya ; 9 , park-land between 

Thegu and Ukikuya. 
Only one damaged pair was obtained. The male is almost 

exactly like typical T. theogone, but has larger niarginal spots to 
the secondaries : the female has no trace of the inner marginal 
broad black band to the primaries, and therefore nearly approaches 
that sex of T. epigone ; the under surface of the secondaries also is 
pink, not yellowish. Possibly this is a species between T. theogone 
and T. epigone; but the two specimens are not good enough to 
describe. 

pl. i. fig. 2 (1845). 

96. TERACOLUS EYRRIIOPTERUS, Sp. n. (Plate XXXVI.figS. 8,g.) 
Allied to T. theogone j the male above with the patch upon the 

black apical area orauge-vermilion, as in the female of that 
species; the costal margin black quite to the base; a broad 
truncated black streak on internal area from base to serond third 
of wing: secondaries with a similar though less regular costal 
streak j two ill-defined unequal spots on third median and 
radial veins (recalling the marking of female T. hippoerene), and a 
marginal series of hastate black spots, almost confluent : body 
normal. Primaries below white, the costa, apex, outer margin, and 
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fringe soft rose-colour, but towards external angle the fringe is 
tipped with white ; a large subapical patch of deep orange-salmon, 
blending with the rose-colour at  apex : secondaries rose-colour ; a 
white diffused subapical nebula j the surface, especially towards 
the base, sparsely irrorated and striated with blackish j a black- 
dotted orange-salmon spot at end of cell and an imperrect 
angulated band, as in T. theoyone, of brown : body below white. 
Expanse of wings 40 millim. 

0 .  Rather smaller than the male : in pattern nearly resembling 
T. proc i i e  : but the orange subapical band colonred as in the male, 
and the base of both wings much more widely and densely dusted 
with blackish ; the fringe of primaries rosy as in the male : below 
as in the male, but slightly deeper in colour, especially on the 
secondaries, where the interrupted band is gravel-red. Expanse 
of wings 36 millim. 

Onev slightly damaged pair, at  Thagana, in woods beside 
Ukikuva. 

I n  t'he fiery colouring of the under surface this species is quite 
remarkable. A inale variety also occurs which above more nearly 
approaches T. onyhale, and below has the apical border of 
primaries and ground-colour of secondaries creamy whitish, with 
the bend of secondaries brick-red. 

97. TERACOLUS ZERA. 

d 0 . Anthocharis zera, Lucas, Revue et Mag. de Zool. iv. p. 423 
(1852). 

8, Guaso Laschau ; 0 , Guaso Nacrotia j 8, Ndoro, steppes at  
base of Kenya, '7000 feet. 

The description by M. Lucas probably confounds several 
different types (species ?) ; the only safe guide in the description 
Beems to be the orange tint which he mentions as pervading the 
under surface of the secondaries in the male j he, however, fails to 
note that on the under surface the veins are dusky; in the 
examples above recorded they are black towards anal angle and 
on the abdominal fold. The absence of the small orange spot 
attached t o  the black discocellular dot is not likely to be a constant 
character. 

98, TEEACOLUS RELLE. 

Teracolus helle, Butler, P. Z. 8. 1876, p. 149. n. $5. 
Cop0 la1 Mavari, LaitRipia j Guaso Narok j Guaso Laschau ; 

Guaso Nacrotia; steppes N.W. of Longari; Ndoro, steppes at 
base of Kenya, 7000 feet j Karati, Konu, Ukikuya, Tam, in dense 
forest ; sandy steppes on the south bank of the Kiroruma. 

99. TEEAGOLUS SUBVENOSUS. 

Teracolus subvenosus, Butler, Ann. & Mag. Nat. Hist. ser. 5, 

d $! , Miviruni, Elmeteila Basin, Baringo Valley, Mjaki ; Gopo 
vol. xii. p. 105. n. 10 (1883). 
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la1 Mavari, Laitsipia ; Alng'aria ; Guaso Laschau : Thagana, 
woods beside Ukikuya ; Thegu ; Kavaluki Valley, Ukamba. 

100. TIRACOLUS HERO. 

Teracolus hero, Butler, P. 8. S. 1876, p. 150. n. 81, pl. vi. 

d 0 ,  no exact locality recorded j probably Sabaki Valley. 

101. TIRACOLUS ANTEVIPPE. 

Anthochuris anteuippe, Boisduval, Sp. GBn. Le'p. i. p. 572. 
n. 18, pl. 18. fig. 3 (1836). 
8 0 ,  Guaso Narok. 

I n  T. zera, J d l e ,  subuemsus,  and hero the veins are more or less 
blackened on the under surface, but in T. anteu@pe they are uniform 
with the white ground-colour ; the black veins when present do not 
result from abrasion, but are clothed with black scales. Of course 
it is possible that this character may prove to be unimportant, but 
that remains to be seen. 

fig. 12. 

102. TIRACOLKJS OMPHALE. 

Pieris omphale, Godart, Enc. Me'th. ix. p. 122. n. 12 (1819). 
8 0 ,  no exact locality recorded; probably Sabaki Valley. 

103. TERACOLUS IXOLE. 
8 .  Anthochccris exole (part), Reiche, Ferr. Gal. Voy. Abyss., 

9 .  Anthocharis achine, Lucas (not Cramer), Lep. Exot. pl. 37. 

2 , no exact locality recorded ; probably Sabaki Valley. 
This is probably an extreme form (possibly a brood) of the 

Ent. p. 460, pl. 31. fig. 4 (1849). 

fig. 3 (1835). 

preceding. 

104. TNRAOOWTB THRWFPI. 

Terucolus thruppi, Butler, P. 8. 9. 1885, p. 771, pl. xlvii. 
fig. 10. 
I 

Barra near Merifano; S.W. corner of Lake Baringo, Ubkuya. 

105. TIEACOLUS MINANS. 

Teracolus minans, Butler, En$. Month. Mag. xviii. p. 229 
(1882). 

d 0 ,  Njempo. 
A melanistic form of the female occurs in this, as in other allied 

106. CATOPSILIA PYRINI. 

CoZias pyrene, Swainson, Zool. 111. i. pl. 51 (1820-21). 
d 2 ,  Ngatana; Kinani; Thika-Shika. 

species. 
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107. CATOPSILIA FLOBILLA. 

p ~ ~ ~ l ~ o ~ r e ~ l a ,  Fabricius, Syst. Ent. p. 479. n. 159 (1775). 
d 9 ,  Ndoro, steppes at  base of Kenya, 7000 feet; Ndangi 

108. GLUTOPHRISSA CONTRACTA. 

Blutophrissa contracta, Butler, P. Z .  8. 1888, p. 75. n. 102. 
d , Ngatana j $! , Lake Losuguta. 
109. PHRISSURA LABTI. 

Mylothiis lasti, Grose-Smith, Ann. & Mag. Xat. Hiat. ser. 6, 

Belenois lasti, Smith & Kirby, Rhop. Exot. ii. pl. Belen. ii. 

d 0, Sabaki Valley, at Tanganyilca. 
This is probably the species mimicked by ~ ~ Z o ~ h r i s  WYCWSZCS. 

110. BELIETOIS 'PHYSA. 

Pieris thysa, Hopffer, Ber. Verh. Ak. Berl. 1855, p. 639. n. 1 ; 
Peters's b i s e  nach Mossamb., zool. v. p. 349, pl. 21. figs. 7-10 
(1 862). 

River. 

vol. iii. p. 124 (1889). 

figs. 1-3 (1892). 

Kibwezi. 

111. BELENOIS SEIVXRINA. 

Pap*Eo severina, Cramer, Pap. Exot. iv. pl. cccxxxviii. G, H 

Ngatana ; Barra near Merifano ; Golbanti ; Miviruni ; steppes 

The majority of the specimens were obtained at G-olbanti. 
111 a. BELENOIS INFIUA. 

Belenois in$&, Butler, P. 8. S. 1888, p. 78. n. 111. 
Golbanti ; Miviruni ; Lake Losuguta ; shores of Lake Baringo ; 

Njempo; Qopo la1 Mavari; Gunso Narok; steppes N.W. of 
Longari ; Thagana ; Thegu j Ukikuya j Kithungulu j steppes of 
Thika-Shika ; steppes between Atlii and Thika ; Athi plains near 
Chjanjavi j Macbakos ; Maka ; Ndangi River ; Sabaki Valley. 

The enormous series of this species collected by Dr. Gregory 
proves, beyond dispute, that B. iiz$ida is only a Central and East 
African development of B. seuer-ina, to which every possible link 
exists ; it is only by eliminating all the specimens having dark 
veins on the under surface froin the series, that B. severina can be 
at all distinguished from this race. The black bar at the end of the 
cell, in this genus, proves to  be a most unreliable character for the 
discrimination of species; indeed I haye very little doubt that 
Pieris opygia of Trimen will prove, when a large series can be 
obtained, to be simply a development of Belenois thysn of Hopffer. 
Beleitois zochalia (as will be shown presently) varies in the same 
way. 

(1782). 

of Thika-Shika. 

(Plate XXXVII. figs. 1, 2.) 
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112. BELNNOIS MESNNTINA. 

Pupilio mesentinu, Cramer, Pap. Exot. iii. pl. cclsx. A, B (1782). 
Golbanti ; Kinani ; Njempo ; Buaso Laschau ; Kithungulu, 

Konu, Ukikuya, on shrub-covered plateau with deep gorges ; 
sandy steppes on the south bank of the Kiroruma, Tana river- 
basin ; steppes of the Thika-Shika ; steppes between Athi and 
Thika j Athi plains near Chjanjavi ; Bondoni and Kapte Plains ; 
Ndangi River. 

Represented by the form B. lordaca, and tbe larger but 
otherwise exactly similar B. agrippilza. 

11 3. BELNNOIS GIDICJA. 

Pieris gidica, Codart, Enc. MQth. ix. p, 131. n. 37 (1819). 
Witu, in garden; Golbanti; Njempo; Ukikuya; steppes of 

One female nearly approaches typical B. abyssinica. 

114. BXLENOIS ZOCHALIA. (Plate XXXVII. fig. 3.) 
Pieris mchaZiu, Boisduval, Sp. GQn. Ldp. i. p. 508. n. 100 

(1832). 
0 ,  Gopo la1 Mavari, Laitsipia ; Guaso Laschau; steppes 

N.W. of Longari; Thagana, in woods beside Ukikuya; Thegu; 
Ndoro, steppes at base of Kenya, 7000 feet j on shrub-covered 
plateau at  Kithungulu, Konu, Ukikuya, Tana river-basin. 

Two forms of this species were obtained, the first only differing 
from the southern type in its usually slightly superior size ; the 
male with slightly narro'iyer oblique black box a t  end of cell, larger 
white hastate spots on the apical black area, and primrose- 
whitish colouring of the under surface of the secondaries. The 
second form, however, has the black discocellular bar reduced to a 
spot at  the inferior angle of the cell in the male, but in the female 
only slightly narrower than in the first form ; on the under surface 
the veins are more heavily defined and sometimes quite black. It 
is useless to attempt to separate the latter from B. zocliafia ; and as 
it shows a decided tendency in the direction of B. cmuishayi, it is 
within the rauge of possibility that, as the fauua of Africa becomes 
better known, a series of gradations between B. socldiu and 
that apparently distinct form will be discovered. Indeed, after 
seeing the series of grades between typical B. iiaJirZa and B. sever.ina 
nothing will surprise me in the way of linking the African species 
of Belenois. I am quite satisfied that B. gidiea and 13. ccbyssinica 
cannot be regarded as distinct species. 

Thika-Shika ; steppes between Athi and Thika ; Ndoli ; Kibwezi. 

115. SYNCHLOE JOHNSTONII. 
Synchloe johnstonii, Crowley, Trans. Ent. SOC. 1887, p. 35, 

Gopo la1 Mavari ; Guaso Laschau ; steppes N.W. of Longari ; 
pl. iii. figs. 1-3. 

Thaganrt, in woods beside Ukikuya. 
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116. PINACOPFEBYX OBTYGNA. 
d . NyZothris ortygna, Hiibner, Exot. Schmett. Zutr. figs. 985, 

d Q , on grassy steppes at Miviruni. 
986 (1832). 

117. PINACOPTBRYX LIUANA. 

d 2 . Belewis liliana, H. Grose Smith, Ann. &Mag. Nat. Hist. 

Pinucopteryv liliana, Smith & Kirby, Rhop. Exot. ij. Pinac. 1, 

9 ,  Ngatana, 30th January 1893, near wood. 

118. PINACOPTERYX PIGEA. 

Pierispiyea, Boisduval, Sp. GQn. LQp. i. p. 523. n. 124 (1836). 
d , Steppes of Thika-Shika. 

119. HERPBNIA ITERAFA. 

Herpcznia iterata, Butler, P. 8. 8.1888, p. 96. n. 8. 
Njempo. 

120. NEPHERONIA CAPBNSIS. 

Eroniu buquetii, Tar. y .  capensis, Hopffer, in Peters’s Reise 

Nzoai. 
Only one example, somewhat shattered, was obtained. 

121. NEPHEEONIA BUQUETII. 

Ccdlidryccs buquetii, Boisduval, Sp. G&. U p .  i. p. 601. n. 1 

d 2 ,  Shores of Lake Baringo. 

122. NEPHNRONIA IHALASSINA. 

Pieris thalassina, Boisduval, Sp. GQn. LQp. i. p. 443. n. 8 (1836). 

123. NBPHERONIA ARGIA. 
Papilio argia, Fabricius, Syst. Ent. p. 470. n. 118 (1775). 
8 2 , no exact locality recorded ; probably Sabaki Valley. 
The female corresponds with that noted by me (P. 8. 8. 1888, 

p. 96, from Kilimanjaro), exceptiiig that the patch of red is wanting 
on the upper surface of the primaries. 

ser. 6, vol. iii. p. 122 (1889). 

figs. 7-9 (1893). 

(Plate XXXVII. fig. 4.) 

Mossamb. p. 363 (1862). 

(1836). 
(Common.) 

, no exact locality recorded ; probably Sabaki Valley. 

124. EBONIA DILAFATA. 
Evonia clilalatcc, Butler, P. Z. S. 1888, p. 96. n. 9. 
Eronia cleodora, Tar. Zatimnrginata, Weymar, Stett. ent. Zeit. 

Kibwezi. 
1892, p. 96. n. 13. 
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125. PAPILIO KIRBYI. 

PupiEo kirhyi, Hewitson, Eut. Mouth. Mag. ix. p. 146 (1872) ; 

No record of exact locality ; probably Sabalii Talley. 

126. PAPILIO COLOBNA. 

Papilio collowna, Ward, Eut. Month. Mag. x. p. 151 (1873). 
PapiZio tragicus, Butler, 1. c. xiii. p. 56 (1876). 
Kibweai. 

127. PAPILIO NYASS.B. 

E’apilio WJCMSCZ, Butler, Ann. & 3 h g .  Nat. Hist. ser. 4, vol. xix. 

No exact locality recordecl ; probably Sabaki Valley. 

Exot. Butt. v., Pup. pl. 13. fig. 42 (1873). 

p. 459 (1877). 

128. PAPILIO PIlXCONOE. 

€‘apiliop?donoZ, Ward, Ent. Month. Mag. x. p. 152 (1873). 
Ngatana. 

129. PAPILIO DEYOLEUS. 

PnpiEo dentoleus, Linnzus, MLM. Lud. U ~ F .  p. 214 (1764). 
Ndara ; Guaso Laschsu ; Ndangi Elver. 

130. PAPILIO CONSTANTINUS. 

Papilio constnntinus, Ward, Ent. Month. Mag. viii. p. 34 (1871) ; 

Kibwezi. 
Afr. LQp. p. 1, pl. i. figs. 1, 2 (1873). 

131. pAPILI0 ERINUS. 

Pupilio eriiaus, Gray, Cat. Lep. Ins. 13. M. i. p. 35. n. 127 (1865). 
Kibwezi. 

132. PAPILIO PHORCAS. 

Pnpiliophorcns, Cramer, Pap. Exot. i. pl. ii. B, C (1775). 
Alng‘aria ; Rangatan, Ndstri, 

133. PAPILTO MEROPE. 

Pupilio merope, Cramer, Pap. Exot. ii. pl. 151. figs. A, B (1779). 
One female, in bad conditiou, of tlie form figured by Triinon 

Golbanti. 
(Trans. Linn. SOC. xxvi. pl. 43, fig. 4, 1869). 

134. SARANGEFlA MOTOZIOIDES. 

Sarangesn motozioicles, Holland, Ann. & Mag. Nat. Hist. ser. 6, 

Mtoto wa Ande ; Kariandnri ; shores of Lake Baringo, Njempo. 
TO]. x. p. 288. n. 9 (1892). 

PROC. ZOOT,. SOC.-I8O4, NO. XXXVIII. 38 
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135. SARAWGESA DJZLXLS. 

Pteryppiden rljmlcelc~, Wallengren, Kongl. Svensk. Vet.- 

Ndoro, steppes at base of Kenya SO00 feet ; Athi Plains, near 

136. 0siioi)cs RASOHA. 

P(imp7iclc~ I U / L O ~ L U ,  Westaood. in Oates’s Matabele-land,’ 1). 353 

Ftiladoya. 

Akad. H a n d .  1857 ; Lep. Rhop. Caffr. p. 54. 

Chjanj:tri. 

(1881). 

137. GEGI:NEs LITTBRSTEDTI. 

Hespria lett~i*stedti, Walk I I gren, Koiigl. S veaslr. Vet .-Alrad. 

Guaso Sacrotin, Laitsipia. 
When Nr. Samuel Scuclder was last in Enrope, he brotight with 

him a number of carefully colourecl drawings of Hespen ide  for 
cotnparison with types in larious collections. Among other species 
thus clenrecl up, he provecl, by cainparifion with Latreille’s type of 
ci. I ~ o t t m t o f a ,  that  (instead of being a form of G. Tetterstcdti) it v as 
the cf. obunzbmtci of Trimen. 

135. BAORIS FATIJELLUS. 

Pnmp7~iln fatnellus, Hoyffer, Nonntsber. k. Akad. Wiss. Berlin, 
1855, p. 643. n. 25 : Peters’s Eeise iiach Mossamb. r. p. 417, 
pl. 27. ngs. 3, 4 (1863). 

Haudl. 1857 j Lep. Rhop. Caffr. p. 40. 

No record of exact locality j probably Sabnlii Valley. 

139. BAORIS IKCONSPICUA. 

Hesperm itaconspiezca. Bertoloiii, Mem. Acc. Bol. 1849, p. 15. 
Ngatana ; X-jempo. 

1.10. R I ~ O r A L u C m P T A  PISISTRATUS. 

Hesperinpisistmtus, Fabricius, Ent. Spt .  iii. 1, p. 345. n. 311 
(1793). 

I i ib  w ezi . 
141. RHOPAT.OCANPTA PEITHLOA. 

Rhnpnlocrimpta keifhloa, Wallengren, Kongl. Srensk. Vet.-Akad. 
Handl. 1857 ; Lep. Bliop. Caffr. p. 48. 

No exact locality recorded ; probably Sabaki Valley. 
There is also one much damaged male, apparently of Cycbpides 

qmdr.isignatus, from Rangatan. 

The Moths, unfortunately, are, in many cases, too much injured 
for identification, but I have succeeded in determining the 
following :- 
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142. lfAOROGLOSS.4 TROCIIILOIDES. 

Mucroylossa t ? ' O C h i l d L k S ,  Butler, P. 8. S. 1875, p. 5. n. 6. 
Ngatana. 

143. CILBItOCAMP.4 OELERIO. 

8 " h i t ~ 2 -  calerio, Linnens, Syst. Nat. i. 2, p. 890 (1767). 
( h e  worn example u t  Alng'aria. 

144. LSGOCERA MIENETA. 

floetun meneta, Cramer, Pap. Exot. i. pl. lxx. D (1775). 
One worn example from Kinani. 

115. BGOCERA TRICOLOR. 

-Eyocee,.n tricolor, Druce, Eiit. Month. Nag. xx. p. 255 (1883). 
Orie fairly good female, without record of exact locality, but 

probably from t'he Sabalii Valley. 

146. CIIARILIXA AXIhBIT~IS. 

A'ioctun cmuhilis, Drury, Ill. Exot. Ent. ii. 1'1. 13. fig. 3 (1773). 
Ngatnna. 
Either all the speciineiis are uniforinly faded, or they represeiit 

a distinct race in which t,he whole of the black and red of typical 
c'. awinhilis are replaced by pale brown, almost like dead gold; the 
markings are absolutely normal iii pattern. 

147. EUCKRONIA AFRICANA. 

Euchromin africntm, Butler, Journ.  Linn. Roc. vol. xii. p. 364. 
No record of exact locality ; probably Sabalri Valley. 

148. DEIOPEIA PULCHELLA. 

Titaea ~ ~ u l c h e l k ~ ,  Linnieus, Syst. Nat. i. p. 534. n. 238 (1 758). 
No record of exact locality ; probably Sabaki Valley. 

149. ARGINA CINGULIFERA. 

Deiopin c i n p d i f e m ,  Walker, Lep. Het. ii. p. 569 (1 854). 
Var. Deiopin ocellina, Walker, 1. c. p. 571 (1854). 
Ndoli. 

150. GEORIA NTGRICOSTATA, sp. n. 
Primaries dull silvery white with golden reflections ; costal 

margin black : secondaries pale golden buff; t,horax above silvery, 
vertex of head brownish ; abdomen golden ochreous. Primaries 
below leaden grey, with costal and external borders golden ochreous ; 
secondaries and body below golden ochreous. Expanse of wings 
37 millim. 

Platform on Kiliuyu E~carpment, Kedoiig. 

(Plate XSSTII. fig. 5.)  
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151. LITHOSIA?, sp. 
One much damaged esample of a species with coarsely pectinated 

Ukilitiya. 
antenna ; probably new, but not in condition to describe. 

152. RHANIDOPHORA PEEDONIS. 

Bombyx pkedonicc, Cramer, Pap. Exot. iv. pl. cccxlvii. C (1782). 
Alng’aria ; Maka. 
Two much-damaged examples mere obtained. 

Single examples of AToliclct and Snrrot7~r.ipiizce in poor condition 
are also i n  the collection, includiiig one specimen of a species of 
Siccia allied to 8. ccifrm. With one exception, these are without 
exact localities ; therefore probably from the Sabaki Valley. 

153. SBNURA LIXXlATA. 

S21ilosoata Zineatn, Walker, Lep. Het. iii. p. 672. n. 17 (1855). 
No exact locality recorded ; probably Sabaki Valley. 

154. ALPENUB PUEEB. 

AQienuspurus, Butler, P. Z. 8. 1878, p. 382. 
Two examples from ru’jempo. 

Spilosomu sz~bmacu711, Walker, Lep. Het. iii. p. 672. n. 15 (1855). 
Var. Aloa rhodoph~a, Walker, 1. c. Suppl. i. p. 302 (1864). 
No exact locality recorded ; probably Ynbnki Valley. 
It is just possible that T. rhodo&m may prow to be a constant 

local form : the chief cliffereuces froin typical [r. submncula consist in 
the absence of the black discocelliilar spot on the upper surface of 
the primaries, the white variegation of these pings, and the uni- 
formly rosy ground-colour of the secondaries ; this lastr character 
is, however, shared by a specimen from Xatal, t o  which I gave the 
name of T. roseata. 

155. TERACOTONA SCBMACULA, var. RRODOPRIEA. 

156. YLERBTES TIGRIS. 

Hypercoinpa tigris, Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. xii. 

No exact locality recorded j probably Sobaki Valley. 
The three specimens obtained are all more or less damnged j they 

differ from the types in the much broader leaden-grey bandy, the 
more creamy ground-colour of the primaries, and tlie deeper orange 
of the secondaries. 

p. 106. n. 13 (1883). 

157. SECUSIO PABVIPUNCTA. 

Secusio parvipuficta, Hampson, Ill. Typ. Lep. Het. viii. p. 4F, 

Sew& striyata, Hampson (? Walker), Fauna of Brit. India, 
PI. 139. fig. 6. 

Moths, vol. ii. p, 50. n. 1272, fig. 23. 
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Steppes of the Thika-Shika ; steppes between Athi and Thika, 
and Kavaluki Valley, Ukamba. 

It is quite possible that this may be only a variety of Walker’s 
8. stri!/atn=h?/merzcpea, Gerst. : but, hitherto, intermediate links 
between the two forms have not been rcceived, arid therefore, for 
the present, I prefer to keep them separate ; at, the same time the 
difference between them is no greater than between individual 
examples of 8. parvipuncta. 

158. LEP~OSOMA RESTRICTUM, sp. n. 
Allied to L. LzLconoi;, of which it appears to be an Eastern 

representative j it differr in having the band of primaries pure 
semitransparent white, without the strong indentations on the 
veins which are present in  L. l eucome;  the white area of the 
secondaries much more restrictecl, owirig to the considerably 
greater width of the external black border. Expanse of aings 
49 millim. 

Sabaki Valleg. 
W e  linve a male from Wasin in the Musetim; it is slightly 

smaller than fenide examples, but otherwise similar in pattern and 
coloration. 

159. LACIPA GRACITJS. 

9 . Lncipa grucilis, Hopffer, in Peters’s Reise nach Mosuarnb. 

8, Tzavo, at  night ; 0 ,  var. Sabdii Valley. 
The female example has lost all the black Rpots on the primaries 

and is larger than in Hopffer’s figure, but I believe it to be a 
simple variety. 

pl. xxviii. figs. 4, 5. 

160. PSALIS S1CURIS. 

Psalis secacris, Hiibner, Samml. exot. Schmett. Zutr. fige. 291, 

Sabalri Valley. 
Does not differ a t  all from Ceylonese examples. 

161. LYNANTRIA, ap. 
A single example, probably from the Sabaki Valley, of a species 

new to u s ;  but it is without head, and is too much worn for 
certain determination. 

292. 

162. HETERANAPHE, sp. 
One very rubbed exainple of a species which I hare hitherto 

Mbololo, near summit, 5600 feet elevation. 
been unable to identify ; it is not good enough to describe. 

PHASICNECUS, gen. nov. (Lasiocanzpida). 

Costal 
vein of primaries normal; discoidal cell short and narrow, 

Aspect of Lentonia, but differing entirely in neuration. 
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terminating at basal third j subcostal branching bevonrl the end of 
cell, the first branch thrown off just beyond the cell, running 
obliquely upwards to costal vein, which it joius just beyond its 
middle ; the two other branches forming a long fork to outer margin 
immediately below apex ; upper radial also eiiiitt,ed from the sub- 
costal vein Immediately beyond the cell ; upper cliscocellular oblique 
and slightly inangled a t  its upper extremity ; lower discocellular 
nearlv trausverse ; costal vein of secondaries norinal ; discoidal 
cell short, uarrow, almost elliptical, not quite extending to basal 
third of wing j subcostal branches emitted from a long footstalk, 
upper discocellular very oblique, altnost in a line with the radial ; 
lower discocellular less oblique, half the length of upper ; radial 
'and median branches nearly equidistant, the first and second 
branches being widest apart at their origins. 

163. PHASICXECUS GREGORTI, F J ~ .  n. 
e .  Wings semitranspnrent buff ; primaries with ochreous costal 

margin and basal hairy clothing ; a sliglitly sinuous series of six 
vinous spots across t,he disc from below subcostal rein to below 
first ineclian branch ; body ochreous : antenn2e rufous brown wit,h 
bug pect,inations : under surface paler and immaculate, antenna 
below somewhat greyish. 

(Plate SXXVII. fig. 6.) 

Expanse of wings 40 millim. 
Sabaki Valley. 
One slightly rubbed female example. 

164. LEBXDA, sp. 
A very much shattered female specimen of a species very close 

to (if distinct from) T,. ferrugiraaa ; in patt.ern it seems to corre- 
spoud a h o j t  exactly; b u t  i t  is smaller and more sandy in 
colouring : in any case it has been too much injurecl by Dcririestes 
to be worth pre,serving. 

Clearing through forest six miles east of Witu, 32ncl December, 

1G5. TRILOCIIA VARIANS, var. ALDICOLLIS. 

n i y r e p n  nlbicollis, Walker, Journ. Lion. Soc. vi. p. 1'71 (1862). 
Ngatana. 

166. SATURNIA OUBII. 

Bo?ni,ya otibie, GuBrin, Voy. in Abyss. p. 387, pl. xii. figs. 1, 2. 
Platform on Kikuyu Escarpment above Kedong, Newia. 
One much shattered example. 

167. SATURNIA, sp. 
Two  extremely worn pairs of a species close to 8. wallengreiaii ; 

1892: 

possibly that species. 
9 ,  Tzavo. 

Felder's figure is not very good, and the specimens now received 
are much shattered and rubbed; so that it is impossible to be 
cert,ain whether they are really distinct. 
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168. ANTHERBA ARATA. 

Aiatherma arata. Westwoocl, see Mnasseu & Weymer, Beitr. 

d , in mood on flanlis of hfbololo, 4000 feet 

169. GYXANISA MAIA. 

XiLturnici niaia, Klug, Neue Schmett. pl. 5 .  fig. 1 (1836). 
9 ,  Ndara, 31st March, 18Y3. 
Slightly larger and more varied with white than southern 

specimens, in which respects it is intermediate between the; latter 
and the example mentioned in P. Z. S. 1893, p. 678. 

Schmett. fig. 59 (1881). 

170. DIJOMITUS CAPENSIS. 

Zrztzern capensis, Walker, Lep. Het. vii. p. 1533. n. 11 (1856). 
Lari la1 Morjo, Laitsipia. 

171. AZYGOPHLEPS INCLUSA. 

9 .  Zeuzcru i )~ch ,sa ,  Wnllier, Lep. klet. vii. p. 1634. n. 12 (1'856). 
8, Sabaki Talley. 

A third species of Cossidce, from Kjenipo, is too much shattered 
€or determinatiou : this is also the case with many of the species 
in the remaining fiLmilies of Moths; but the following cau be 
determined :- 

172. HELIOTHIS ARJCIGCRA. 

A'octzrn armiyern, Hiibner, Koct. pl. 79. fig. 370 (1305-24). 
One very worn example from Xjempo. 

173. LEUC ANIA TOltRBS'P IUM. 

Leurania torrentium, a w n & ,  Noct. i. p. 85. n. 132. 
Sabaki Valley. 

174. MICUOSEJITRA, sp. 
Sabaki Valley. 
Not in good condition j but npparently the same as a species 

175. ACRAPEX, sp. 
Sabalii Valley. 
One worn example of a species allied to A. lez~cop7~Zebiri~ Hampson, 

from Aimhaw, 8. Africa, presented by Mr. Barrett. 

without palpi or antennz. 

1-76. LAPHYGNA ORBICULABIS. 

Camdrincc orbicularis, WalBer, Lep. Het. X. p. 294. n. 26 

Malra. 
(1856). 
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177. CARADRINA INDIOATA. 

Cnratlrina inclicnta, Walker, Lep. Het. x. p. 299. n. 39 (1856). 
Snbaki Valley. 

178. PERIGEA OONDUCTA. 

Caraclrinn condzccta, Walker, Lep. Het. x. p. 296. n. 32 (1856). 
Thiriati. 
179. ILATTIA AXIS. 

Amyltn acis, GtuenBe, Noct. i. p. 407. 11. 378 6. 
Sabaki Valley. 

180. EUPHASIA UMBRIGXRA. 

$! . Acontia umbrigern, Felder, Reise der Nov., Lep. Het. pl. cviii. 

d , Tzavo, at  night. 
E’elder’s figure is peculiar, the secondaries being intermediate 

between the white coloration of the male aud the brown of the 
female. 

fig. 34. 

181. TARAOHE INSOCIA. 

8. -4c~ i~ t ia  i ~ s o c i a ,  Walker, Lep. Het. xii. p. 788. n. 18 (1857). 
9 ,  Tzavo. 
The female was described by Walker under the name of Acontia 

pyralma. 

182. TARaCHE SEOTA? 

Acontia secta, GuenBe, Noct. ii. p. 221. n. 997. 
d 0 ,  Njempo. 
183. TARACIIE UPSILON. 

Calophcrsia upsilon, Walker, Lep. Het. Suppl. iii. p. 763 (1865). 
Sabaki Valley. 
184. TARACHE TROPICB 1 
Acontia tropicn, GuenBe, Noct. ii. p. 217. n. 988. 
Ngatnna. (Very much faded !) 

185. METAOHROSTA MIANOIDES. 

OzarLa nzianoides, Hampson, Ill. Typ. Lep. Net. ix. p. 98, 

Sabaki Valley. 
Perhaps slightly greyer than specimens from the Nilgiris, but 

186. EUBLEMMA REDUCTA, sp. n. (Plate XXXVII. fig. 7.) 
Allied to E. olivacea, Walk., but considerably smaller ; primariea 

of male whity brown irrorated with grey, of female browuish grey ; 

pl. clxii. fig. 16 (1893). 

not otherwise differing. 
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subbasal line only indicated by a dusky costal spot, antemedial 
line by an oblique costal dash and greyish irregular scaling ; the 
female also with a short oblique line from inner margin almost to 
cell ; one or two additional badly-defined costal dusky spots from 
middle of costa and a little group of ferruginous scales towards 
apex partly endosed by a horseshoe-shaped dark grey marking, 
the outer arm of which is confluent with a dark grey apical patch 
enclosing two black dots; fringe of male creamy white : secondaries 
of male white, of female greyish brown ; bodp of male wbite, of 
female greyish white; under surface white, the costal area of 
primaries more or less sprinkled with grey scales, a dusky spot in 
cell, and a second, better defined, at end of cell. Expanse of 
wings, 16 miUirn., 9 17 millim. 

Sabaki Valley. 

187. CYLIGRAMMA LATONA. 

Phaloena (Noctua) latona, Cramer, Pap. Exot. i. p. 20, pl. xiii. B 
(1779). 

Kinani ; shores of Lake Baringo ; Larabad, Laitsipia; Thagana ; 
Thiriati. 

188. CYLIGRAMMA LIMACINA. 

Cyligmmma lirnacina, Gudrin, Icon. RBgne Anim., Ins. pl. 89. 

Thagaaa and steppes of Thika-Shika. 

189. BANIANA INTOETA. 

Athyrma intorta, Swinhoe, Trans. Ent. Soc. 1891, n. 150. 
Bnniuna intorta, Hampson, Ill. Typ. Lep. Het. is. p. lo(;, 

Sabaki Valley. 

190. PLECOPTERA HEVERSA. 

Poaphila reversa, Walker, Lep. Het. Suppl. iii. p. 991 (1865). 
Sabaki Valley. 

191. COLSUSA PENTAGOXALIS, sp. n. (Plate XXXVII. fig. 8.) 
Primaries above cupreous brown, purplish beyond the middle : 

costal edge creamy white ; a white very oblique stripe commencing 
near base of inner margin, bounding the subcostal vein to end ot 
cell, where it is acutely angulated, and passing obliquely backwards 
across the wing to jnst below first median branch, where it is 
again abruptly angulated and runs inwards to  inner margin j this 
stripe thus enclose8 a large purplish-black pentagonal ptitch ; it 
broad blackish marginal band, its inner edge diffused, its outer 
edge bounded by a white etripe and then a slender black line : 
fringe white: secondaries with the basal half sericeous whity 
brown, bounded externally, from anal angle to cell, by a white 
stripe ; external half dusky greyish ; a submarginal slender white 

fig. 2, texte, p. 520. 

pl. clxiii. fig. 3 (1892). 

PXOC. ZOOL. S0O.-1894, NO. XXXIX. 39 
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line from anal angle t o  radial vein ; fringe white. Head and 
front of thorax purplish black ; shaft of an tenns  and a connecting 
line across the head white ; back of thorax dusky, abdomen whity 
brown. Primaries below sericeous greyish brown j the black patch 
of the upper surface faintly indicated by a wedgeshaped whitish- 
bordered patch ; fringe white : secondaries whity brown, speckled 
with grey-brown, which becomes denser and formv a diffused patch 
at  apex ; a dusky elongated spot a t  end of cell ; a slender blackish 
marginal line ; fringe white : body below sericeous whitish. 
Expanse of wings 25 millim. 

Sabaki Valley. 

192. TRIGONODBS HYPPASIA. 

PhaZmna-Noctua hyppasia, Cramer? Pap. Exot. iii. p. 99, pl. ccl. E 

Nzoai. 

193. ACANTHOLIPES CIRCUMDATA. 

Hydrelia? &reurndata, Walker, Lep. Ret. xv. p. 1763 (1858). 
Nzoai and Sahaki Valley. 

194. DRASTERIA MUTUARIA. 

Remigia mutunria, Walker, Lep. Het. xiv. p. 1506. n. 7 (1887). 
Ki thun gulu . 
195. BEMIGIA REPANDA. 

iZToctucc repancla, Fabricius, Ent. Syst. iii. 2, p. 49. n. 133 (1793). 
Ngntnna ; Ndara. 

Two much-worn examples of species belonging, probably, to 

196. OPHIUCHE MASUIZIALIS. 

Hypena masuricilis: GuenBe, Delt. et Pyral. p. 35. n. 4Q. 
Sabaki Valley. 

Hypena echionali8, Walker, Lep. Het. xvi. p. 230 (1858). 
Mkonumbi, grassy steppes. 

198. HYPENA VULGATALIS. 

Hypena uulyntalk, Walker, Lep. Het. xvi. p. 82 (1858). 
Hypenu palpitralir, Walker, 1. c. 
Iiarati ; Konu District ; Ukikuya country ; Tima river-basin, 

Three very much-worn examples. 
Three other specimens in the collection I have been unable to  

name : two of these may be modifications of H. tristalis ; the third 
is probably new, but too bad for description. 

(1782). 

different genera allied to  Zethes complete the typical ~ V O G ~ U ~ E .  

197. OPRIUUHE ECHIONALIS. 

beside swamp. 
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The Pymlitlce are poorly represented by about a dozen species 

199. PTRALIS, sp. 
A single dmuilged specimen of a species apparently distinct 

froin any in the Mureum; probably most nearly related to 
I*. oeel7alisl) 

in worn condition. 

Snbaki Valley. 

200. UDBA NARTIALIS. 

ScopuZu nturtialis, Guende, Delt. et  Pgral. p. 395. 11. 517. 
Camp below the old ice-fall, Mount Kenya, 10,500 feet ; upper 

bamboo zone, 9000 feet ; lower bamboo zone, 8000 feet; Ndoro, 
steppes at  base of Kenya, 7000 feet; Karati and Kithungtdu, 
Ukikuya. 

801. EUDIOPTES INDICA. 

Eutlioptes inclica, Sannders, Zoologist, ix. p. 3070 (1551). 
Ngdana. 

302. HYIIRIRIS ORNATALIS. 

,bopin ornntalis, Duponchel, Lhp. viii. 2, p. 207, pl. 223. fig. S. 
Kzooi. 

203. DUPONGHELIA FOVEALIS. 

Duponchelia fovea&, Zeller, Isis, 1847, p. 598. 
Sabaki Valley. 

‘701. COPTOBASIS, sp. 
A single example of a species near C’. tyicolor in poor condition. 
Harati, Ukiknya. 

205. HYMBNIA RECURVALIS. 

PJLalcena recurualis, Fabricius, Ent. Syst. iii. 2, p. 237. n. M7.  
Mkoniimbi and Njempo. 

206. BOCGHORIS INSPERSALIS. 

Botys insperscclis, Zeller, Caffr. p. 33. 
Sabaki Valley. 

207. PARANORPEA, sp. ? 
One much-rubbed example of a species probably referable to 

Kithungulu. 

208. ANTIQASTEA CATALAUNALIS. 

Botys catalaunalis, Duponchel, L6p. viii. p. 330, pl. 232. fig. 8. 
Sabaki Valley. 

this genus. 
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The remainder of the Pyralidoe, the Crambidoe, Phycitidce, and 
Tiiieicle I can do nothing with, excepting that there is one rather 
good example of Dysphylia viridellu, Ragonot, from the Gabwki 
Valley. 

The Geometridcc are also mostly in bad condition, but the 
following are identifiable :- 

209. TEPHRINA OBSERVATA. 

Tephrinnobaervatu, Walker, Lep. Het,  xxiv. p. 963. n. 32 (1861). 
Nzoai. 

210. STERRHANTHIA SACRARIA. 

Ph&zna-#emnetra sucrurui, Linnsus, Syst. Nat. i. 2, p. 863. 

Ndara and Njempo. 

211. ORTHOLITHA MONOSTICTA, sp. n. (Plate XXXVII. fig. 9.) 
Nearest to 0. mqalnriu : wings silvery greyish white, with faint 

brassy reflections j costa of primaries slightly browner ; an oblique 
black bar on tha divcocellulars; a slightly arched grey stripe 
crossing the disc parallel to outer margin and followed by two 
very badly-defined submarginal stripes, the inner one often partly 
obliterated; two more slender stripes traverse the fringe of all 
the wings. Head, prothorax, and patagia brownish grey; remainder 
of body whitish ; antenna white, with blackish pectinations in 
the male. Wings below greyer, all the vein8 pale buff; costa of 
primaries with a golden reflection, irrorated with grey, traces of 
the commencement of the first two transverse stripes as far ds 
upper radial vein; discocellular bar replaced by a cuneiform 
oblique whitish-edged black spot : secondaries white irrorated with 
grey; the costa tinted with pale buff; a black spot on upper 
discocellular and a series of four black dots on the median and 
radial veins ; a submarginal squamose brownish-grey line ; margin 
also grey: body below brassy, legs slightly dusted with grey. 
Expanse of wings 32 millim. 

n. 220. 

Guaso Nyiro ; steppes N.W. of Longari ; Thegu. 

212. CATACLYSME ARGPRIDIA, sp. n. (Plate XXXVII. fig, 10.) 
Primaries above silver-grey, divided into three nearly equal 

parts by two white irregular stripes, which indicate the central 
band, the inner stripe ]-shaped, the outer wider, better defined, 
undulated, almost in the form of the Greek letter 6 (but with the 
tail continued almost to the length of the character) on the left 
hand side ; on the right hand it consequently more nearly resembles 
a figure 3, also with the lower extremity continued : secondaries 
pure white, crossed before the middle by an equally bisinuate grey 
band, the centre between the two sinuations forming an acute 
angle directed outwards; a dotted prey line, duplex at abdominal 
margin, followed by an external rather broad grey border j a sub- 
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marginal series of ill-defined whitish spots on the border j fringes 
of all the wings white spotted with grey. Antennae ochraceous ; 
thorax grey ; abdomen grey, with white segmental bands ; anal 
extremity ochreous. Wings below slightly paler than above, other- 
wise bimilar : body below creamy whitish, tarsi tinted with ochreous. 
Expanse of wings 29 millim. 

Mount Kenya, in bamboo-jungle at 7500 feet, aud in the upper 
bamboo zone at 900 feet. 

I know of no species nearly related to this very pretty little 
Geometer. 

213. PHILEREME NATACATA. 

Xcotosia ncctctlata, Walker, Lep. Het. xxv. p. 1351. n. 19 (1862). 
9 ,  Nzoai. 

214. LABIOCHLORA SALIATA. 

Racheospib saliata, Felder, Reise der Nov., Lep. iv. PI. cxxvii. 
fig. 36. 

Y 

Ngatana. ' 

215. PROBLEPSIS VESTALIS. 

Argyris vestalis, Butler, Anu. & Mag. Nat. Hist. ser. 4, vol. xvi. 

Sabaki Valley. 
p. 419. n. 132 (1875). 

EXPLANATION OF THE PLATES. 

PLATE XXXVI. 
Fig. 1. Akoccpnyra duplex, 9 ,  p. 560. 

2. - gregorii, p. 560. 
3. Cmtaliw gregorii ?, p. 568. 
4. Spkdasis nyassce, p. 569. 

5,6. TermoZw puw2eus, p. 573. 
7. - folimeus, p. 573. 

8,9. - pyrrhopterzu, p. 575. 

PLATE XXXVII. 

3. - zochalia, par., p. 579. 
4. Herpcenia iterata, p. 580. 
5. Ghoria nigricosiata, p. 583. 
6. PLsicnecus gregorii, p. 586. 
7. Ezlblemma reduke, p. 588. 
8. Colbuaa pentagonnlis, p.  589. 
9. Ortholitha monostieta, p. 592. 
10. Cataclysme argykdia, p. 592. 

Fig. 1,2. Belenois infidn, p. 578. 

PROC. ZOOL. Soc.-1894, No. XL. 40 
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November 6,1894. 

Sir W. H. FLOWER, K.C.B., LL.D., F.R.S., President, 
in the Chair. 

The Secretary read the following reports on the additions made 
to the Society's Menagerie during themonths of June, July, August, 
and September, 1894 : - 

The total number of registered additions to the Society's Mena- 
gerie during the month of June was 113, of which 17 were by 
birth, 56 by presentation, 16 by purchase, 2 b.y exchange, and 
22 were received on deposit. The total number of departures 
during the same period, by death and removals, was 165. 

AniongRt the principal additions were the following :- 
1. Three remarkably large and fine specimens of the Hamadryad 

Snake of India and Burmah (Ophiophugus elups), received in 
exchange and on deposit on the 6th and 8th June'. We have 
previously had but one example of this species in the Society's 
Reptile-house (see P. Z. S. 1875, p. 316). 

2. A series of Mammals and Birds from British Central Africa, 
presented by Mr. H. H. Johnston, C.B., F.Z.Y., and carefully 
brought home by Mr. Alexander Whyte, F.Z.H., the Naturalist on 
his staff, on June 28th. 

It embraces examples of the following species :- 

Englirh Name. 
-___- 
1 Black Mangabry. 
1 Yellow Baboon. 
1 Duyker Bok. 
1 Bthiopian Wart-Hog. 
1 Banded Ichneumon. 
1 Milky Eagle-Owl. 
1 Black-crested Eagle. 
2 Green-necked Touracous. 
2 Livingstone's Touracous. 
1 Dhrabou Stork. 
1 Bell's Cinixys. 

Scientific Name. 
~ 

Cercocebus aferrinars. 
Cpocephalacs bnbouin. 
Cephalophus ntergens. 

Phacochmrus ethiopicus. 
Herpestes faSCiUtU8. 
Bubo lacteus. 
Lophoak fus occipitalis. 
Gallirex chlorochlanzys. 
Turacus livingstoizii 
Leptoptilus crumeniiferus. 
Ciwixys Zlelliana. 

Locality. 

N. of LakeTanganyilra 
Shire Highlands. 
Upper Shir6. 
Lake Mwern. 
Shire Highlands. 
Lower Shire. 
Shire Highlands. 

Lower ShirA. 
Sliir6 Highlands. 

As regards the fine I ack Mangabey in Mr. Johnston's series, I 
am unable to say \n hile the animal is living whether it should be 
wfprred to C. alhiaana (Grav). C. aterrimus. Oiid. (Zoo]. Crart. 
xxxi. p. 267,1890), or to  a new species, bu t  it  certninly belongs to 
this section of the genus, and is probably referable to  C. aterrimus. 

' See Sir Joseph Fayrer's letter in ' Nature,' June 21st, 1894. 
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Mr. Johndon writes to me as follows respecting this animal :- 
"This is the history of the Black Monkey. He was brought 

from the country of Burundi, at thE north end of Tangenyika, by 
R,umaliza, the Arab who has been fighting recently with the 
Belgians. Ramalixa, gave it at Ujiji to Mr. Swann, then in the 
service of the London Missionary Society. Mr. Swann brought 
him down to the south end of Tanganyika, and geve him to the 
Mission St'ation. The missionary in charge of the station, subse- 
quently hearing that I was collecting all sorts of beasts, sent him 
to me. I got hiiu fetched down from Tanganyika to Zomba, and 
thence, as yon know, to England. H e  is undoubtedly a nat,ive of 
the country at the north end of Lake Tanganpika: in ot,her 
words, of the north-east.ern border of the great forest-region of 
West Africa. Even there he would seem to have been rare, since 
he was given by the natives to Rurnaliza as a curiosity." 

3. A young male White-tailed Gnu (Connochmdes qnu), born in 
the Menagerie on June 23, being the produce of the male and 
one of the females t,hrtt were purchased of Mr. C. Reiche, March 7, 
1893 (see P. Z. S. 1893,. p. 325). 

This is the first occasion of this Antelope having bred in the 
Society's Gardens. 

The registered additions to the Society's Menagerie during the 
month of July were 106 in number ; of these, 48 were acquired by 
presentation, 10 by purchase, 4 by exchange, 26 by birth, and 18 
were received on deposit. The total number of departures during 
the same period by deat,h and removals was 97. 

Among t,hese special attention may be called to the following :- 
1. A fine female Eland of the st,riped form (Oreas cannn Ziz&g- 

stoitii), from the Transvaal, obtained by purchase Ju1.y loth,  being 
the first indiviclual of this yarieky received by the Society. 

8. Two Giant Tortoises from the Aldabra Islands (Testuda 
elephantinn), presented by near-Admiral W. B. Kennedy, F.Z.S., 
July 12th. 

3. A young male Pleasant Antelope (Tmgelnyfius yrotw),  bred 
in the Zoological Gardens, Hamburg, received July 27th. 

The following extract from a letter received from Admiral 
Kennedy gives particulars respecting the Tortoises :- 

'' By the kindness of Capt. Cragie, R.N., H.M.S. ' Crescent,' I 
am able to send you the two Giant Tortoises I promised you some 
time ago. They are now in very fine condition and very tame j I 
have kept them in our grounds at  Trincornalee, where they were 
very happy and had plenty to eat. I also gave them pumpkins, 
cabbage-leaves, bananas, Cape gooseberries, &c. I n  the wild state 
they feed on cactus and jungle-leaves. 

" These two are male and female j the former weighs 178 lbs., the 
latter 162 lbs. 

'' They are of an inoffensive and affectionate disposition and will 
probably breed, as the female laid an egg some time ago. I am 
piwe you will value and appreciate these rare and curious creatures. 
1 estimate their ages at about 50 years, but this is mere guess- 

10* 
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work ; I can only judge approximately by the old Tortoise at 
Mauritius, which is twice as big as these and is over 100 years old. 
'' The diniensions of these Tortoises are as follows :- 
" Male :-Length, over curve of back, 42 inches. 

Height 19 inches. 
Plastron, 268 inches long, 22 inches wide. 

(' Female :-Length, over curve of back, 408 inches. 
Height; 17 inches. 
Plastron, 26 inches long, 19 inches wide." 

The registered additions to the Society's Menagerie during the 
month of August were 61 ; of these, 37 were acquired by presen- 
tation, 4 by purchase, 5 by birth, and 15 were received on deposit. 
The number of departures during the same period, by death and 
removals, was 87. 

The registered additions to the Society's Menagerie daring the 
month of September were 131 j of these, 74 were acquired by presen- 
tation, 6 by purchase, 7 by exchange, 7 were bred in  the Gardens, 
and 37 were received on deposit. The number o f  departures during 
the same period, by death and removals, was 86. 

The President stated that he had just received a letter addressed 
to him by the late Dr. Emin Pasha, C.M.Z.S., without date, but 
apparently written very shortly before his assassination by the 
Arabs on the Upper Congo in the autumn of 1892. The letter 
had been brought from the Congo by M. Dhanis, of the Congo Free 
State Service, and transmitted to the President by M. Baerte, 
'I Chef de Cabiuet " of the Congo Free State a t  Brussels. It was 
as follows :- 

" The notes hereby joined will prove yon that I never forgot 
how kindly you acted in morlring out the collections previously 
sent by me to England. Twice I have tried to forward you 
specimens I collected, and twice I have been disappointed by the 
misdirection of my boxes by those entrusted with them. 

& '  The collections now made, and of which the joined notes give 
some idea, are small, but they hail from the  remotest corners of 
the Continent never before visited by a naturalist, and scarcely to 
be visited again for years to come. Such is their only merit ; if 
there are novelties amongst them I dare not to decide. Certaiuly 
they are a contribution to the knowledge of species as well as of 
their geographical range, and if they are welcome to you my 
amplest wishes are fdtilled. 

" As for some weeks I shall have to stay here, and the Arabs 
very kindly promise to make their people collect for me, I hope 
to be able to obtain many interesting objects, amongst which, in 
first line, I shall try for a White Chimpanzee. 

" The specimens collected for you shall be forwarded with first 
opportunity by way of Stanley FaUs I, where letters for me should 
be addressed, and where you may kindly send whatever you can 

These qpecimens hqye nnfortonntely not been recovered. 
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spare of Eoological papers, pamphlets, &c. Froin two years now 1 
am hungry for some zoological pasture. 

" I f  time and circumstances permit, I should greatly like to make 
au excursion into the Manyuema country, where never collections 
were made. I shall try to refit niyself with arseniate of soda, 
naphthaline, shot, &c., a t  Stanley Falls. I shall address tbe speci- 
mens to the Zoological Society, but you may inform Mr. Sclater 
that such specimens as yoa choose for your own collection should 
be given to you. 

" Believe me to be, Sir, 
Yours very sincerely, 

DR. EXIN.'' 

The Journal (written in English) which accompanied the letter 
was as follows. It appeared to be a continuation of the journal 
originally written in English, but translated and published by 
Dr. A. Reichenow in the 'Journal fiir Oruitholugie' for 1894 
(pp. 162-171):- 

"Left Manyiiema settlement on Ituri (29' 50' L.E., 1' 22' L.N.) 
on May 29, 1892, aud reached chieE Amende's place, Ipurnngu, 
the same evening. Distance 27-28 km. N.N.W. Primleva1 forest. 
Observed : Psiittacus erithams (frequent) ; a big Woodpecker ; 
Snait7bornis ; many kinds of C',.iniger ; an orange-brown Turclus, 
with white throat ; a very small ilfuscicapa abundant, underneath 
lighter grey, basal half of bill light yellow, rest black; Ceuthmo- 
chares australis ; Cuoulus soliturius ; ~ u s o p h a g a  rossm ; Corythaiz 
spec. (previously collected) ; Oriolus brac7~yrhynchus (very fre- 
quent) ; Niyrita cctnicapilla (near villages in the open) ; Lophoceros 
sem ifasciatus. 

I " Indekaru village, June 10, 1892. 
" The extreme poorness of aniuial life is a strikiug fact in tbe 

forest we have just traversed. Suppose even the birds being 
frightened by the noise of a passing caravan--8 fact scarcely to be 
admitted, as they frequent mostly the high trees-there is always 
a lack of life one cau scarcely explain. The ubiquitous Grey Parrot, 
C'uculus solitariru, Oriolus bmchyrhynchus, and some sp. of Criiti!jei* 
are to be heard ; sometime8 the harsh scream of Buceros sounds 
through the forest ; flocks o€ tiny, tit-like birds twitter, and Irrisor 
sharpei chatters. No Pigeons. At nightitime occasionally an Owl 
is heard. Nevertheless there is life in the forest, but it coocen- 
trates in the river parts, on old clearings, deserted villages, and 
escapes the notice of the traveller. Only these last two days I 
have heard the call of Cotythmola, Centrops, Peristsra, and a 
C'0rythai.v. Here in  the village I might have procured some 
specimens but for the rank vegetation, in the midst of which any 
bird killed is hopelessly lost. Shot : Hapcdodertnn ?%arina, 9 jr., 
broken. 

" No. 1807. Lophoceros canmrus, Caw., 
'' I n  leaving Indekaru, flocks of a screamiog Coracius were seen, 

and a big species of Hornbill, probably Certrtoyymn atmla, was 

j cf. no. 1.109. 
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rather common. A belt of very different forest without any village 
or inbabitnrits was then traversed, and on June 18,1892, we reached 
Jpoto, Kilongo-lonpa's place, long. 28" 47' 50" E. and lat. 1' 07' N., 
where a probably long stay is expected. 

L L  No. 1808. Corythairc (an schuetti, Cab. ?), Juue 20J92 ; cf. 
no. 1695 &c. 

Si KO. 1809. Sit,ermestesi,oe~~sis, Fras., 3 .  The easternmost. point 
where I obtained t,liis pretty species is Bukoba on Victoria Nyanza ; 
it, was there frequent and many specimens were collected. I may 
also record it from the forests of the Semliki valley, but on 
Albert lake it seems not t o  occur. I cannot agree with the 
Htatement ' sexes alike ; ' and if not every female bird I obtained 
were a young and every male bird an adult, there is some difference, 
as my specimens ail1 show. In company with these birds, which 
fly in flocks of from 10 to 40, there is here another apparently 
yellow-billed Finch. 

A very common 
bird through the forest country, never ent,ering the steppe. The 
whole of n/Ionbuttu and the Niam-niam country up t o  Macraca 
(where I collected it in Tomajn), South Macraca, Kalika, the west 
coast of Albert Nyznza from Mrva down to NssabQ, the forest in 
the Semliki valley, and all dong the Ituri ; finally Bnkoba. On 
Victoria h'ganza were my collecting stations for this species, wbich 
is just  as gregarious as its congeners. It has x marked predilection 
for forest, villages, often very suiaI1, where, infallibly, the biggest 
tree in the midst of the huts is full of their nests. They are very 
noisy birds, and as every bird comirig in is greeted by all his 
neighbours, the chatter never ceases. 

L L  No. 1811. $! . Laniarius (?). Small : all over olive-green with 
white throat. 

LL Ohserved : Notacilla uidita ; Antlms, sp. ; Cisticola, SF., red- 
headed ; Corytlicida cristotcc ; Psittaciis ariihacus, very common ; 
Niyrita canicapilla ; Cttlczclus solitarius ; Pyenonotus, sp. ; Ploceus 
ccbyssiniczss, Gm., similis ; T!ympanistria tympanistria j Treron 
calm, very common ; Arto,nyias ; JIallmbus malimbicus ; Lophoceros 
eumurus, and a second, small, black and white species ; Spermestes 
poeizsis ; CoZumEu, dark grey with white belly, eyelids red ; Astur, 
sp. ; Aga+ornis, sp., not pacllarici ; a small Parrot, not P. meyeri ; 
Telophonus ; Cmtropus, sp. : Chrysococcyx cupreus ; Lamprocolius, 
small ; Orioluuo brcichyr7iynchus ; C'euthmochares australis j different 
Cinn yris. 

(' No. 1810. Ploceus nigerrimus, Vieill., 3 ad. 

L L  No. 1812, 13. Mulimbus malimbicus, Daucl., 
'* No. 1814. 8. 
'' No. 1815. Lophoce-oe camurus, Cass. 
"No. 1816, 17. Lophoceros $! ad., cf jr. ; cf. no. 1660. 

Probably new species, as the young resemble the adult,. 
"No. 1818. Spernzestes poeiwis, Fras., 9 ail. Eggs ,well- 

developed. Having dissected this specimen very carefully and 
found a pea-sized and several smaller eggs, my statement above 
(cf. no. 1809) becomes invalid. 

4 . 
Frequent. 

Sexes exactly alike. 
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b6 No. 1819. Diaphorophyin eastanea, Fras., 9 .  
" No. 1820. Hak!ji.'" senegalemis, L. 
"No. 1821. Ayupornis, 8. 

Common. 
Common. 

This species, never before met with, 
is veqy near to, if not identical with, the Liberian A. swinclerniana, 
with which it convenes iu general colour, black st'ripe on the 
neck, and size. I can, however, not remember if the Liberian bird 
has likewise the orange-brown broad belt below the black of the 
neck. Iris pale yellow : feet olive-greenish ; bill dark plumbeous, 
the under mandible paler. I n  flocks from 3 to 4 these birds may be 
seen and heard at morning and evening time, when leaving the 
trees they roost in and reburning to them ; their shrill t,witter is 
at  those times most loudly heard. During the iuorning they 
frequent with predilection the new ripening sesame and t h e  rice- 
fields, and are often on t,he soil, where they move quickly enough. 
They are great friends of water, and the Manyuema tell most 
earnestly their feeding on liquid mud. At noon they take repose 
on the best trees, congregating there to 10-15 ; at 2 or 3 o'dodt 
they are off again in the fields, take t,heu a Aecond time to the 
water, and turn in to sleep towards sunset. Their flight is rapid 
and not so awkward as t,liat of the Peocephalus, of which a small 
species here exist,s. 

" No. 1822. Asturinula mono,qranamica, T'emm. Monbuttu, 
Niam-ninm, Mncraea, &c. The commonest Hawk in the forest, 
where Hawks are rare. 

" No. 1823. Lnninrius, 2 .  
" No. 1824, 25. Spermrstespoensis, Fras., d ad., d jr. 
'( No. 1826. Spe)*mestes cucullatus, Swains. 

Entirely black. 

Goes up with t,he 
forest to 4" 30' L. N. Found in Macraca ueshig in straw 
thatch. 

" No. 1827. Aizthreptes, 9 . 
" No. 1828. Elnnus (emruleus, Desf.). Differs from the typical 

bird by having only the median tectrices white, whereas the 
remainder show a grey outer web and a white inner web. This 
spevies seeins particularly given to skin-diseases : 3 out of 5 speci- 
inens had fleshy excrescences on the base of the bill or on t.he feet. 
Likes open country ; never on higli trees ; fond of insects and mice, 
hovering in the air aud falling suddenly on its prey like a Kestrel. 
Allacraca, Lzdo (winter), Nile valley to Albert lake. 

'' No. 1829. Ploceus, d . 
'' No. 1830, 31. Laniarius a&&, Gray. Monbuttu, Niam- 

niam ; not exist'ing in t,he Nile valley. 
' I  No. 1F32, 33. Pytelia,-P. schleiyeli, Sharpe, affinis sed diversa: 

d capite coccineo lavato. The first specimen of this Rpecies, B 
badly damaged 9 , was procured at  Bukoba, Victoria Nyanza. 
The present pair, d in moult, was found amongst rushes on tho 
ground. The female has an ochraceous orange face; the ride 
shows on head and throat bright crimson spots, and will, no doubt, 
when f.ully moulted, have a red head and prove different from 
the typical P. schleqeli, to which otherwise it entirely resembles. 
d and 9 arc, the red except, alike ; the spotting is the same. 

I-'. niyricollis, Vieill. 
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" No. 1834. Barbatula (an swlopacea, Temm. ?). 
'' No. 1835. Lnmproeolius splendidus, Vieill. 
" No. 1836. Artomyias. 
'' No. 1837,38. Psalidopocne nitens, Cass. Flocks hovering 

"NO. 1839. Pytelia (P. schlegeli, Sharpe, afinis) 8 in moult, 

" At night big Owls come to my courtyard. 
" No. 1840. Erythropygio rujkauda, Sharpe. A very common 

bird on Albert lake and southwards to Usukuma. Has a pleasant, 
loud note. 

Differs from 
the male by slightly smaller dimensions ; the blue on hind back 
and uropygium is not very dark; the throat and breast more 
yellowish j the bill lighter coloured. Congregates in the morning 
to  flocks feeding together on fruit. 

over the settlement towards evening. 

whole head in moult. 

'' No. 1841. Agapornis swilzderniana, Kuhl, Q . 

'(No. 1842. Picus 9 .  
'&NO. 1843. Cuculus solitarius, Steph., jr. 

" No. 1844. Psalidoprocne nitem, Cass. 
'' No. 1845. 8yrnium nuchale, Sharpe, d .  This is the third 

specimen of this fine Owl coming into my hands. The first, of a 
more reddish colour, was obtained at  Trumaja, Macraca ; the second 
at  Scongn, A-Lendh (1440 m.), on October 9th, 1891, and now the 
third. The two latter are somewhat darker coloured. 

'' No. 1846, 47. Laniprocolius purpureiceps, Verr., d d . Cf. no. 
1143. The differences between this species and L. cuyreicauda 
are not present to my memory ; I leave, therefore, the determina- 
tion doubtful. 

I am not sure if 
truly this species. 

" No. 1848. Pogonorhynchus ; qf. no. 1677. 
'' No. 1849. Pytelia schlecgeli, Sharpe (?), 8 ad. 

" No. 1850. Coccystes cafer, Licht. 

Without tail. 
Head bright crimson ! 

Although somewhat small, 
I believe this bird ulth the striped throat to range with the said 
species. 

" No. 1851. Alseonnx (an minimu, Heugl. ?). Very dsrk. Basal 
half of lower mandible yellow. 

'' No. 1852. d . Probably an Onychopathus or Pilorhinus, but 
no rusty red on the primaries. 

" No. 1853. 9 . Probably an Orhychopathus or Pilod~inus, the 
inner web only of the primaries rusty red with black tips. Flocks 
of this Starling, from 10-30, on trees, very noisy. 

" No. 1854, 55. Pious, 8 8 . 
" No. 1856, 57. Qtdia schlegeli, Sharpe?, d 

" No. 1858, 59. Bubo, sp. inc., 

In pairs near water. 

Small, spotted underneath. 
. These birds 

were in moult. 
9 . Very dark, long-tailed 

form, long ear-tufts. I have no descriptions of B. leucostictus. 
When the male with broken leg and wing came down from the  tree, 
the female followed it  spontaneously and tried to  bite and claw. 

'' No. 1860. 8; cf. no. 1852. No rusty red on primaries. 
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"NO. 1861. Q . 
6L No. 1862. Spermeates cucullatus, Swains. 
" No. 1863. Nigritn cnnicapilla, Strickl. 
"No. 1864 ; cf. no. 1339 etc. This is a very fine species, of 

which I got a matched pair, exactly alike in size and colour, on 
June 30, 1891, a t  Kitimba, Uvamba, 0' 43' L. N. Unfortunately 
only one specimen was fit to be preserved, and this is the second I 
obtained nou-. Head and neck shining bluish black, mantle earth- 
brown ; tail cuneate, black ; whole underparts creamy white. 
120, 9 ; 49, 13 j 13. Sexes fully alike. 

No. 1865. Agapornis (an swinderniana, Kuhl ?), d . 
'( No. 1866. Anthreptes, 9 : 93 j 12 ; 48 j 17 ; 14; tail under- 

" No. 1867 j cf. no. 1823. 
'' No. 1868. 8 ,  not before collected. 
'(No. 1869. Turdm icterorhynchzcs, Pr. Wurt. 

" No. 1870 j cf. no. 1860. 

'' KO. 1871. Pytelia schlegeli, Sharpe ?, d moult. 
(' No. 1872. Alseonnx (an minima, Heugl. ?), Q ; cf. no. 1851. 

Dark coloured. This will prove a different species. 
'' No. 1873. Pbceus nigerrimus, Vieill., 2.  I have never yet 

seen a Q of this species colonred like the d . 
'( No. 1874. Psalidoprocne niter@, Cass., d . An apparently 

young bird. 
'' No. 1875. Asturinula monograinmica, Temm., Q ad. 
'( No. 1876. Pogonorhynchus; cf. no. 1848. More reddish brown. 
'' No. 1877. Erythropygia rujcauda, Sharpe. 
"NO. 1878. Agapornis (an swinderniana, Kuhl?), 8. 
'' No. 1879. I'rachyphonw pi iquratw,  Verr., d. 

neath olive not black ; perhaps C. chloropygius ? 
Entirely black. 

Seems slightly 

A fine specimen of this Starling, 
different from specimens collected at Lado and elsewhere. 

without any rusty red on primaries ; tail long. 

Exactly like 
specimens from Njangabo, the only locality where I have collected 
this species. 

Without gloss ; 
underneath mottled, only under tail-coverts barred. 

"No. 1880. Cucuks clamosus, Lath., d jr. 

'( No. 1881. Artomyiw, d .  
No. 1882-86. Agctpornis (an swinclelerniancc, Kuhl ?). A flock 

of more than 30 birds surpriaed at  the drinking-place. 
'' No. 1887. Trachyphoizus purpuratus, Yerr., 9 . Smaller and 

duller i n  colour than d . 
&' No. 1888. Pogonorhynchus ; cf .  no. 1876. Forehead with light 

coloured stripes, no feather-shafts. 
"NO. 1889; cf. no. 1870 etc. 
' 4  No. 1890. Laniarius, d.  
''No. 1891. 8. New to me: 132, 9, 84, 43, 17.5. Entirely 

black, head slightly glossed and scaly ; wing-coverts and primaries 
with bluish-grey edgings ; irides scarlet. Bill tit-like, strongly 
compressed from the sides. 
'' No. 1892. Diuphorophyin blissetti, Sharpe. A fine male 

specimen. 

Primaries without rusty red. 
An L. iierrcauxi, Cab. ? 

A single specimen obtained. 
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A very striking, probably new 
species, found on the ground under low brushurood, where it 
behaved itself like the Erythropygia. 

'(No. 1896. Alseonax; cf. no. 1872 etc., Q .  
" No. 1897; g. no. 1889 etc., 9 .  Exactly alike to  no. 1853 j 

inner web of primaries rusty red with black tips. I have very 
carefully dissected this specimen and found it a 9 .  I t  seems, 
therefore, that the 8, besides being black, show no rusty red, 
whereas the 9 are grey and show rusty red. 

" No. 1898. Accipiter 8 .  Never before collected ; seems not 
fnlly adult, as the colour of iris and the rusty tips of some second- 
aries show. Measurements : 332 mm. (9".28) ; 16 (0"*04) ; 
138 (5".52) ; 99 (3"-8); 35 (l"4). I do not know if this is a 
youiiger bird of A. hcirtknubi, Verr., of which I have no description. 

This is only the 
secoiicl specimen of this pretty species I ever collected. The first 
uas obtained on June 29,1891, at Kitimba, Uvarnba (0' 43' L.N.), 
in the forest bordering the western hills of the Semliki valley. It 
seeins, therefore, with many western birds, to find its eastern limit 
wilh 30' L. E. 

A happy encounter, being the 
A probably new species. 

I t  is to be distinguished from the 9 only by its colours being 
soiiiewhat darker and the bill being entirely black. 

(' No. 1901. Agapornis (an swinderniuna ?), 8. 
c 6  No. 1902. Terpsiphone (an cristuta, Gm. P ) ,  8. 

" KO. 1893. Ploceits nigricollis, Vieill., 2 . 
"No. 1894, 95. Q ad., 8 jr. 

'(No. 1899. Eremomela baclictps, Fras., 2 .  

No. 1900 ; cf. nos. 1894,95. 
to the above noted Q ad. and 8 jr. 

Seems some- 
what different from the dark-bellied species, and has certainly no 
white vent nor thighs. 

'' On August 1 vie left Ipoto for Urumbi j another Mmiguema 
settlement in the forest. On our way to the Ituri, which has to  
ba crossed, we observed numerous Criwiyer, Corythmola, Cuculus, 
Hulcyon seiaegalei~sis, several Xalimbus. The banks of the Ituri 
being thickly clothed with high forest, there were, besides a f ew 
Glareoln on the rocks in mid-stream, no water-birds visible. Abun- 
dant are here everywhere clifferent species of Hornbills, from the 
small Lophoceros cnmurus to the big Ceratogymna atrata. I may 
here observe that during our  stay at  Ipoto no Raven nor Crow 
was seen, and of Colurnbidcr! only Treron caha and T~jmpcinistria 
tympanistria were seen. Once I have seen a big Columba (Turtur- 
mnas ?), entirely stone-grey, somewhat scalp, belly and vent pure 
white, broad circles around eves bright red : q i d  ? 

" On August 9th, by the carelessness of our Manyuema headman, 
the whole batch of collections was thrown in the river Lenda, 
which had to be crossed by boat. On the banks of Lenda 
river-primaeval forest-numbers of a small entirely black Swallow 
with white markings on tail or rump. All specimens shot were 
swept away by the current. 

Never before 
rollected. 

Pity ! 

No. 1903. Terpsiphone nigricep, Hartl., 8. 
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'' No, 1904. A broken specimen of Muscicapa lugens, Hartl. 
'6 No. 1905. Bubo $; if. nos. 1858, 59. A fiue male of this 

pretty Owl, shot on the march between Lenda river and the Urutnbi 
stat ion. 

' L  On August 20th we reached, after 19 days' forest march, the 
Uriiinbi station, the westernmost point of this journey, the road 
lying now to south until we reach Kirundi (Kabongi's place), on 
tlre Upper Congo, where I think Herr Bohndorff collected before 
me. 

'( No. 1906. Barbatula leucolcema, Verr., 8. Abundant through 
the forest region: northwards to Monbuttu and Macraca 
(4" 20' L. N.), and eastamds to the western shore of Victoria 
Nyanza (Bukobn). 

I '6  No. 1907. Crrmaroptera 
'( No. 1908. Cantaroptern 9 (probably younger). 
" Shot togelher. 
" No. 19U9. 
'' No. 1910. Eurvstoinus rtulnris, Vieill. 

hreuicaudafa, Creteschm. 

The ligbter form, not Syncopta tineta, Cab. 

' I  No. 1911 ; +. Go. 1904: 
" No' 1912' 
"No. 1913. Q 

Broid yellowish superciliary stripes. 1 Cinnyris chloropygius, Jard. Very common. 
"No. 1914. Paiser d i f l w w ,  A. Smith, $ in moult. Very 

common. I cannot see very valid difference between P. swainsoni 
and P. c&fusus. 

"The last evening at Majoja brought a novelty iu the 
ahape of :- 

'<No. 1915. Peocephalus gulielmi, Jard., $. A pair of this 
pretty species was seen and, although both brought to bay, only the 
male secured, the feniale (apparently without red forehead) hiding 
itself in the high grasses. Been and heard at Ipoto also but never 
obtaiued. Alwa! s in pairs, nesting in tree-holes, selecting always 
n branchless spot. I ts  voice not like Psitt. 
erithaous, but 11 stronger action of that of PEOC. meyeri. 

'' On August 27 we crossed the Lindi river :tiid stopped at 
Valiasnge on the western bank. Here a very rich avifnuna bnt 
110 time to collect, the preparation for a new forest march being 
made. Obtained :- 

Not rare, but shy. 

('NO. 1916. Totanus JypoLucus, L. 
I' No. 1017. Pycnonotus Zayardi, Gum., 
'' Two entirely spoilt specimens of a Haployelia brought in, but 

fouiid useless. 
" No, 1915. Turturmnas, sp., d .  The whole .day fruitlessly 

spent in pursuit of this species! I had given up 811 hope of 
obtaining a specimen when, after having started, a man overtook iue 
on the road and brought me the present oue living but badly 
handled, some primaries and the secondaries having been plucked 
out: I kept it, however, just for identification. At  Kilongo- 
Ionga's place this species was not infrequent, but very shy and 
never came within range. Here, in Valiasnge, it frequents in the 
early morning and towards evening the rice- and Indiau-corn 

A small 2 .  . 
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fields, and hides during the day in the adjacent forest. They 
catch numbers of them on sticks smeared with a viscous matter. 

“ On August 28th we lePt the bank of the river Lindi for another 
eight days’ forest march. This part of the country seems rich in 
birds j the weather is, however, very inclement and we can scarcely 
dry our clothes. Everywhere lots of Grey Parrots, a favourite 
nesting-place of which seems to be the banks of a neighbouring 
river : Hornbills are abundant. I should have collected, but as my 
two boxes are filled with water, nearly every day, specimens 
would perish quickly, and I have no shot to squander-being from 
time to time forced to make shot for myself from bullets. 

L‘ September ’rth, we reached after B very trying march Ublre, 
another Urumbi station; one day has to be spent here. 

“ No. 1919. Camzroptera byevioaudata, Cretzschm., 8. 
L‘ No. 1919 a. Cisticola, 8. 
“Xo. 1920. Cisticola, d . 
“From UbJre another march through mud and water to Ulike 

Urumbi, a village left by its inhabitants, in the midst of extensive 
plantain-groves, surrounded by dense forest. Here provisions 
have t o  be made for 10-12 days’ march to  Kinene, from where the 
Congo is easily reached in ten short marches. Everyone is collect- 
ing plantains, which dried and pounded form our only food ; no 
fat, no animal food being to obtain. At Madjambanis we were 
seed-eaters (Indian corn, Caffre corn); a t  Isrnaili’s we became 
plantain-eaters ; at  Kilongo-longa’s rice-eaters (Oyyzornis !) ; and 
now we are anew plantain-eaters ! 

“ NO. 1921. Sprmostes poensis, Fras., 6 . 
“No. 1922. Andropadus, 8. 
“No. 1923. Cossypha (an barttleloti, Shell.), 8 . This bird 

differs from the plate in having back and wings dark slate-colour, 
the centre pair of the tail-feathers entirely black, and the re- 
mainder edged with black on their outer wbA. Underparts pale, 
belly nearly white. Measurements exactly like those given by the 
describer, only tail shorter. 

Very frequent Barbatula leucolmma, Verr. 

L b N o .  1924. Picus; cf. nos. 1684, 85. 
L‘No. 1925. Stiphrornis, 9 .  
“ No. 1926. Zosterops virons, Sund., d . 
‘’ No. 1928. Corythura cinnnmomen, Less. 

Next t o  H. yaboneiasis, Sharpe. 

No. 1927. Smithornis rufohteralis, Gray, d . 
Fornierly obtained 

in Monbuttu, 1 spec. a t  Bukoba, Victoria Xyama, and 1 spec. 
very mangled, brought by natives on the upper Ituri ; 2 spec. a t  
Mrva, Albert Eyanza. Contrary to its habit of hiding always in 
the grass and reeds near brooks, the present species was found 
under a fig-tree-not far from the brook-busily picking at figs 
covered with small stingless bees which abound here. This species 
seems not exactly rare, but by reason of its hiding always in the 
grass and reeds and taking GO flight only when forced, it is rarely 
seen. 

At  last a fair “KO. 1029. Il’urturamrs? ad.; cf. no. 1918. 
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specimen shot while drinking ; the male escaped. Here seen in 
pairs only and not frequently. The present specimen is some- 
what darker in colour then the male previously obtained ; its head 
is, however, with a very slight metalled gloss, whereas the broad 
iridescent coppery belt on the lower neck is mostly the same as in 
the male. Soft 
parts resembling to those of the male but duller. The ovary 
contained a small cherry-sized and two smaller eggs. 

‘‘ No. 1930, 31. Picaw, d 2 ? Collected at Ismaili’s and here, 
Maika forest, frequent. 

‘( Our last halting-place, before reaching the Congo, was reached 
on Oct. 12, 1392. It is l\rluyom&ma, commonly called Kinene, 
the name of its headsman, a drunken Uniamuezi slave-Said bin 
Abeids. 

White on tips of rectrices only very limited. 

‘‘ No. 1932. Cinnyris chloropygius, Jard., 8. 
‘‘ No. 1933. Ploceus niLgricollk, Vieill., 8. 
‘6 No. 1934. PycnonotM layarcli, Gurney, 8. 
‘L No. 1935, 36. Laniarius leucorlynchzcs, Hartl., $ $? . 

bills ; female slightly greyer in colour than male. 
“ No. 1937. Cinnyris, d jr. 
“No. 1938, 39 ; cf. no. 189495. An adult female and a very 

young male of this interesting species. The young, still younger 
than no. 1895, has the underparts pure white without any trace 
of barring. 

“ No. 1940. Halcyon senegcdeltsis, Linn., 0 .  
“NO. 1941-42. Corythair, d 0 ;  qf. no. 1808 et  19. This ie 

apparently the most frequent of plantain-eaters through the 
Eastern forest. Always in pairs, it feeds with avidity on different 
fruit and berries, of which the stomach is always full. Spec. 
no. 1941 had in the stomach besides an olive-like fruit B small 
shell, probably swallowed while adhering on the fruit. 

“NO. 1943. CorythaiE; &. no. 1941-42, Q ad. 
‘L No. 1944, 45. Lophoceros camums, Cass., Q Common. 
‘ L N ~ .  1946. Estrelda, 8. If this is E. nonnula, Hartl., col- 

lected by the late Mr. Jameson at Yambuya and by Hr. Bohn- 
dorff at Stanley Falls, it is certainly different from mp birds from 
Macraca and Monbuttu, and from its dark colour, great extension 
of red, colour of bill, and black vent I should surely range it with 
E. atricupilla, Qerr. It differs, however, from the beautiful figure 
given by Capt. Shelley in having chin, throat, and sides of head 
more whitish; and the existence of two different species in localities 
so near to each other as Stanley Falls and here is scarcely to be 
believed. I call it, therefore, E. nonnula with some doubt. 

“No. 1947. Bubo, $; cf. no. 1905. Not infrequent. Stomach: 
two field-mice. 

u No. 1948, 49. Sperrnestes poensis, Fras., d $? , Very frequent 
everywhere on clearings. 

“NO. 1950. Estrelda, 3;  cf. no. 1946. Of the same dark 
colour as the above specimen; red very bright and extended; 
under of belly and vent black. 

Very common. 

Ver.y common. 
Common. 

Black 

Perhaps chloropygia. 
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A small dark bird, perhaps referable 
“No. 1951. Prinia mystacea, Riipp., Q . 
( 6  No. 1952. Ciwyris ,  d . 
Lc No. 1953. Spermestespoensis, Fras., 8 .  
L L  Observed : Malimhus cristntus j Halcyon aenegulensis j Diaphoro- 

phyia castawa ; Psalicloprocne nitens. 
ci No. 1954. Cow~thaix, The common species; 

always in pairs ; call, like a turtle-dove’s. 
6‘ No. 1955. Andropadus Eatirostris, Striclrl., d . jr. Although 

the lower mandible is damaged by shot, an interesting specimen in 
so far that the malar stripes are still very faintly developed. 

“No. 1956. irerpsiphone nigriceps, Hartl., 8 . Only the second 
specimen obtained. Not rare. 

“ Guinea-fowls rather frequent. Corythaola frequent. I am 
unable to  decide if this Trogon is Hapalodermn narina or U. con- 
stantim. 

‘&NO. 1957. Passer d i f u s w ,  A. Smith, Q .  The common 
species. 

to C. chloropygia, Jard. 

; cf. no. 1943. 
Very lively. 

No. 1958. Hupaloderma narina, Vieill., 8. Not unfrequent. 
Quills and second- 

The commonest forest bird, the 

“No. 1959. Centropus sewynleiasis, d 0 .  
aries aithout any dark tips, uniform brown. 

“No. 1960. Andropadus, 8. 
voice of which is everywhere and always heard.” 

-- 
The Secretary exhibited comparative drawings of the heads of 

two North-American Swans (Cypts  americnnus and C. buccinator), 
of which Mr. F. E. Blaauw, C.M.Z.S., had lately received liviug 
examples in Holland, and read the following extract from a letter 
received from Mr. Blnauw on this subject :- 

C L  I send you a n-ater-colour drawing of the head of the Cygnus 
americanus which I received in a liviug specimen some weeks ago. 
For comparison I have had the head of C. huccinator drawn on the 
same paper. You will notice that the yellow part of the bill of 
C. amerimnus is of a pale yellow, more or less mixed with blackish 
spots; moreover, the line formed by the feathers of the front in 
C. americanus goes in a nearly straight line from the eye to the 
frontal base of trhe bill, whilst in C. buccinator this line 6rst goes a 
little forward, before it bends upward to the front. In both birds 
the edge of the mandibles, especially of the lower one, near the 
corner of the mouth, is of a pinkish colour. The line formed by 
bill and head is also quite different in C. anza-icnnus. On the 
\\hole, C. americanus is of a slighter build than C. buccinatov. The 
plumnge in my C. ainerimnus IS of a pure white, without addition 
of yellow or greyish feathers on the head.” 

The following extracts were read from a letter addressed to 
the Secretary by Mr. B. Tiimen, F.Z.S. (dated South-African 
Museum, Capetown, June 25, 1894), with reference to Dr. A. G. 
Butler’s remarks on his papar on Butterflies from Manica :- 

“ With reference to Dr. Butler’s remarks (P. Z. S. 1894, p. 14, 
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footnote) on my paper descriptive of the collection of Manica 
Butterflies formed by Mr. F. C. Belous, I wish t o  note my regret 
that-unaware, of course, of what species had been described in 
Mr. Butler’s then unpublished paper on Mr. Johnston’s Nyasa- 
land collection-I should have redescribed as new Charazes whytei, 
Butl. (as C. seZousi), and Castalius hypobuncs, Butl. (as Lyccena 
exc2icsa). As to these two species there can be no doubt attaching 
to Mr. Butler’s identification j but with respect to his opinion that 
Cyclopides mineni, mihi, = Ceratrichia stellata, Mabille, and that 
Pamphila z-lnzbazo, mihi,=P. ranoha, Westw., I do not feel at all 
sure that the synonymy is accurate. It is true that I have not 
seen the type either of Nabille’s or of Westwood‘s species, and, 
unfortunately, the diagnosis in each case is very brief and leaves 
much to be desired; but I wish to specify here the apparent 
discrepancies between the two insects that I have described and 
the respective diagnoses of Mabille’s and Westwood’s species. 

‘6 1. In  the first place, my Cyclopides inincni is certainly not a 
CeratriChilL ; although, as I have remarked ( 1 .  c. p. 72),  its general 
aspect and markings remind one of that genus, the short (instead 
of very long) antennae at once indicate a very distant relationship. 
M. Mabille (Ann. SOC. Ent. Belg. XXXV. p. lxv, 1891) describes his 
Cer. stellata as exhibiting ‘ huit points blancs vitres ’ in the fore 
wings, and notes the position of five of them (including Ldeux 
dans la cellule’); my Cyc. mineni has fen small but well-defined 
spots, including two in the discoidal cell. He adds ‘ dessous des 
ailes infkrieures avec la cBte rousse’; in my insect this part 
(including the discoidal cell) is d d l  pale yellow, ‘ inferieures i~ bord 
abdominal poudrt5 de jaune’; in Cyc. mineni all the hind wing is 
yellow, ‘un point blanc dam la cellule et une rangbe circulaire de 
huit autres points semblables plus petits’; in Cyc. mineni the disco- 
cellular spot is fuscous, and the discal series consists of seven white 
spots rather large and very conspicuous. 

‘‘ 2. Westwood’s diagnosis of Pampida rnnoha (App. Oates’s 
Matabeleland, p. 353) agrees very fairly with my P. zimbazo a8 far 
as the upperside of the wings is concerned ; but ‘alis posticiv 
fulvis nigro-guttatis’ is not applicable to the underside in my 
species, which (as noted by me, 1. c. p. 75)  is dull pale ochre-yellow, 
with a tinge of olivaceous brown or less reddish incompletely 
fuscous-edged spots. 

“ As stated in my ‘ S. Afr. Butt.’ (iii. p. 311), I refer P .  ranoha, 
Westw., to a variety of P. morantii, mihi ; but, until comparison 
with Westwood’s type can be made, I admit that the identification 
is only provisional. 

“It is to be wished that the excellent figures illiistrntiug my 
paper had given the undersides of the species concerned, as in 
that case the differences above pointed out could be more readily 
observed. 

‘‘ There is a small but not unimportant mistake in the figure of 
the underside of Cfarysorychia cruentn (PI. vi. fig. 13), where the 
longitudinal white streak, which is actually a markiiig of the 
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fore wings between the first median nervule and the submedian 
nervure, is depicted as a costal marking of the hind wings. 

‘ I  I n  the figure of Lyccmesthes lunulata (PI. vi. fig. IS) the charac- 
teristic generic character of slender tufts of hairs at  the extremity 
of both 2nd and 1st median nervules in the hind wings-in this 
species white and rather conspicuous-is not indicated.‘’ 

MR. BOULBNQER ON A QECKO FBON SOUTH AFRIOA. 

A communication received from Dr. R. W. ShufelJt, C.M.Z.S., 
contained the following correction to his paper c L  On the Affinit,ies 
of the Steganopodes ’’ (P. Z. 8. 1894, p. 160) :- 

“ Owing to the fact that I was unable to correct the proof of my 
paper on the Steganopodes, which appeared in the Proceedings ’ of 
the Society for 1894, an unfortunate error crept, into it, which I 
here desire to rectify. There is no question but that the Cor- 
morants, the Anhingas, and the Gannets, each and all, constitute 
good families, and my taxonomic scheme should stand as given 
below, instead of the way it appeared, thus :- 

SUPERFAPILIEB. FAMILIES. GENERA. 
Pelecanidae . . . . . . . .  I’elecanus. 
Phalacrocoracidse . . Phalacrocorax. 

Sulidae . . . . . . . . . . . .  S d a .  
...... Anhingidae ........ Anhinga. 

Fregatoidea ........ Fregatidae . . . . . . . .  Fregata.” 

Pelecanoidea 

Phaethontoidea . . . .  Phaethontids ...... Phnethon. 

Mr. Salvin exhibited a pair of the newly described Butterfly 
(Ornithoptem paradisea, Staudinger, Iris, Dresden, vi. p. 350) from 
the Finisterre Mountains, German New Guinea, belonging to the 
Godman and Salvin collection. 

Mr. Boulenger exhibitsd an interesting Gecko from South 
Africa, with the following remarks :- 

“ This Oecko has heen sent to me by Mr. Richard T. Lewis, with 
theremark that it was captured during the recent winter (July 
1894) on the snow upon the highest portion of the Drakensberg 
range, N-W. Natal, very active and apparently enjoying life 
OD ice and snow. The fact of a Oecko being found under 
such circumstances is highly interesting, considering that this 
group of Lizards is almost entirely confined to the hotter parts 
of the globe, only a few species extending to the borders of the 
Mediterranean and to China and Japan in the Northern Hemi- 
sphere, and to New Zealand in the Southern Hemisphere. But 
the Lizard itself deserves special notice as belonging to a genus, 
CTdzcva, which, until very recently, was believed to be confined to 
Australia. I n  1888, however, I described a South-African species 
from Damaraland under the name of G?&lzcra afm’cann. The 
present Lizard, although closely allied, differs in the smaller and 
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more convex granules on the upper surface of the head and in the 
rostra1 shield not bordering the nostril; I propose for it the name 
(Edurn niuaria. A description will be published in a forthcoming 
Report on additions to the Collection of Lizards in the British 
Museum”‘. 

Mr. C. Davies Sherborn exhibited and made remarks on a copy 
of the reprint of George Ord’s ‘ North-American Zoology,’ recently 
published in the United States (Haddonfield, New Jersey, 1894). 

The following papers were read :- 

1. Descriptions of new Species of Coleoptera of the Genera 
CEdionychis and Asphera. By MARTIN JACOBY, F.E.S. 

[Roceived Auguat 1, 1894.1 

(Plate XXXVIII.) 
In 1860 a Catalogue of Halticidae was published by the Rev. 

Hamlet Clark, forming one of the British Museum Catalogues. 
With very few exceptions, no species of (Edionychis and its allies 
were described, although they amount to  some 450 in number. To 
make a beginning I have described those species which are at  
present represented in my own collection, and which I have in all 
instances compared with the specimens contained in the British 
Museum and named by Clark, retaining in every case the latter 
author’s name. 

The genus C!3dionychis almost rivals in number of species the 
genus Diabrotica amongst the Galerucidce, and is as variable in the 
coloration as is the case with species of the latter genus. All 
species of Gdionychia can be separated from the allied genus 
Asp?m-a by the shape of the thorax, which has broadly flattened 
sides, with generally slightly outward pointed anterior angles, the 
same parts in Asphcera being straighter and produced forward, 
not outward; the metatarsus of the posterior legs is also in all 
cases very short in (Edionychis and the inflated terminal claw is 
globular. In  Asphcera the corresponding joiut is longer, and the 
claw is but moderately swollen; intermediate degrees I have not 
observed to any marked extent. With two exceptions, all the 
species described here are from tropical South America. 

CEDIONYUHIS ALBIPBNNIS (Clk. Catal.). 
Pale testaceous, the intermediate joints of the antenna and the 

disc of the thorax black ; elytra very finely punctured ; a spot on 
the shoulder black, 

Var. a. Obscure fuscous, the elytral spot absent, the tibiae and 
tarsi black. 

[Tide i?tf&, p. ?%?.-ED.] 
PROU. ZOOS. SOU.-1894, NO. XLI. 41 
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Var. b. Thorax with the anterior and posterior margins partly 
black, the rest of the surface unspotted. 

Length 3-3& lines. 
Head impunctate, the eyes large, the intermediate space nar- 

rower than their diameter, the frontal tubercles short and broad, 
bounded behind by a deep groove; antennae slender, extending 
nearly to the middle of the elytra, the basal four and the apical 
two joints pale fulrous, the others black, the third and fourth 
joints equal j thorax a little more than twice as broad as long, the 
anterior and posterior margins nearly straight, the disc black, the 
sides rather strongly rounded, narrowed anteriorly, the anterior 
angles not produced outward, the surface impuI:ctate, the sides 
rather broadly flattened ; elytra very finely and closely punctured, 
pale testaceous, with the extreme base and an elongate spot on each 
shoulder black ; legs streaked with black above. 

Hub. Amazons, Ega. 
This is a rather variable species and one of those in which the 

eyes are larger than the intermediate space j in the normal form 
the disc of the thorax is black, but in many specimens only the 
anterior and posterior margins are more or less marked with this 
colour ; the femora are either spotted above with black as well as 
the tibiae, or are entirely testaceous ; the antenna also vary, having 
sometimes the &st and the last joint testaceous only, or this 
colour is spread over several joints. 

(EDIONYCHIS TABIDA (Clk. Catal.). 
Pale testaceous, the head, breast, and the apex of the posterior 

femora black j thorax impunctate j elytra closely and distinctly 
punctured. 

Length 29 lines. 
Head finely punctured, the vertex piceous, the labram flavous, 

frontal elevations subquadrate ; antennae fuscous, the basal three 
joints flavous, third joint scarcely shorter than the fourth ; thorax 
with strongly rounded lateral margins, the anterior angles acute 
but not produced into a tooth, the surface impunctate, the 
scutellum piceous ; elytra very closely and rather strongly punc- 
tured throughout ; abdomen and legs testaceous, the posterior 
femora with a piceous spot at the apex, posterior claws piceous. 

Hub. Brazil. 
Of this species a single specimen, named by Clark, is contained 

in my collection ; the general colour is a uniform obscure testmeous, 
but the dark head, breast, and the femoral spot, as well as the very 
close and rather strong elytral punctuation, will separate this 
species from others similarly coloured. 

(EDIOEYCHIS NIGROSUUTATA, n. sp. (Plate XXXVIlI. fig. 3.) 
Robust, convex, black ; head and thorax impunctate, the latter 

flavous with a central black spot ; elytra testaceous, rather strongly 
punctured, the suture narrowly black. 

Length 4 lines. 
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Of broadly robust shape, the head black, with a narrow Artvous 
margin near the eyes, and a few fine punctures; clypeus and 
labrum black j antennae not extending to the middle of the elgtra, 
black, the third joint shorter than the fourth ; thorax three times 
broader than long, the anterior margin deeply concave, the pos- 
terior one slightly rounded, sides strongly rounded in front, 
nearly straight at  the base’, the anterior angles thickened and 
produced into a short tooth pointing outward, the surface im- 
punctate, 5avous, the middle with a short irregular-shaped black 
spot ; scutellum black j elytra strongly convex, closely and rather 
strongly punctured, the interstices somewhat wrinkled, testaceous’, 
the suture narrowly black j underside and legs black. 

Hab. Brazil, Sta. Catharina. 
From the species having uniform pale elytra, the present one 

may be known by the black suture, the spot on the thorax, and 
the black head. 

CEDIONYOHIS DISUICOLLIS (Clk. Catal.). 
Black, the margins round the eyes, the basal joints of the 

antennEe, and the margins of the thorax testaeeous; elytra 
very finely punctured, testaceous or flavous, the suture, two 
elongate spots at  the base, a traiisverse spot below the middle and 
another near the apex black; the base of the anterior femora and 
tibiae flavous. 

Tar. Thorax bestaceous, with a black spot on the posterior 
margin. 

Length 23 lines. 
Head impuuctate, piceous or black, the margins round the eyes, 

the clypeus, and the palpi testaceous ; frontal tubercle8 transverse, 
strongly raised; antenns black, the lower two or three joints 
testaceous, third and fourth joints elongate, equal j thorax three 
times broader than long, short and nearly parallel, the sides 
rounded in front, straight at  the base, the anterior angles not 
produced outward, the surface impunctate, testaceous, with a 
transverse black band across the disc, the anterior margin of 
which is indented at  the middle, the aides of this band extend as 
far as the 5attened portion of the thorax j scutellum black ; eljtra 
extremely flnely punctured (the punctures in some specimens 
scarcely perceptible), testaceous, the sutnre, two spots at  the base 
(sometimes confluent), a subquadrate larger spot below the middle, 
and another smaller one near the apex black, none of these spots 
extend quite to the sutural or lateral margin; elytral epipleura 
testaceous ; underside and legs black, the greater part of the base 
of the four anterior femora and their tibia flavous. 

Hub. Brazil, Therezopolis. 
Allied to 0. spilota, Baly, but differing in the colour of the 

thorax and the nearly impunctate elytra. 

~ D I O N Y U E I S  EVANIDA (Chevr. in litt.). 
Black, the lower portion of the face and the thorax fulvous, the 

41* 
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latter impunctate ; elytra very finely punctured, flavous, a trian- 
gular spot surrounding the scutellum, a small spot on the shoulder, 
and a narrow transverse band before the apex black. 

Length 3 lines. 
Head impunctate, black, the lower part flavous, frontal tubercles 

obliquely transverse, strongly raised, carina short and convex ; 
antennae rather slender, black, the lower three joints obscure 
fulvous, third and fourth joints equal; thorax parallel, the anterior 
and posterior margins straight at the middle, the sides rounded, 
thickened as well as the anterior angles, which are not produced 
outwards, the surface impunctate, shining, fulvous, the base with 
an obsolete transverse sulcus ; scutellum black ; elytra very 
minutely punctured, with a narrow flattened margin, flavou~, the 
base with a narrow transverse black band which widens at  the 
suture into a triangular spot and terminates at the shoulders in a 
small spot, another narrow band is placed at a little distance from 
the apex, the sutural margin also is narrowly marked with black, 
neither of the transverse bands extends quite to the lateral 
margins ; underside and legs black. 

Hab. Brazil. 
Closely allied to Qt..fnceta, Har., but in that species the head is 

entirely black, the thorax is of entirely different shape and has a 
black spot, and the elytral bands are purplish violaceous. 

(EDIONYCHIS DILEOTA (Chevr. in litt.). 
Pulvous j antennae (the basal joints excepted) black ; head with 

one, thorax with two black spots, impunctate ; elytra closely and 
strongly punctured, a broad transverse band at the base and the 
posterior half metallic blue, the lateral margin fulvous. 

Length 243 lines. 
Head impunctate, fulvous, the vertex black, the space between 

the eyes depressed, with some punctures ; antennae with the three 
lower joints fulvous, the others black, third and fourth joints 
equal ; thorax more than twice as broad as long, the sides straight 
at the base, strongly rounded before the middle but scarcely 
narrowed anteriorly, the anterior angles tuberculiform, the surface 
smooth, shining, fulvous, the  disc with two black oblique spots ; 
scutellum black; elytra convex, with a narrow flattened margin, 
very closely and distinctly punctured, the punctures stronger 
anteriorly near the suture than posteriorly, the base slightly 
raised, the blue bands interrupted at  the middle by a narrow 
fulvous band and not extending laterally to the margins, the 
posterior margin of the basal band sinuate, the anterior margin of 
the posterior band convex ; underside and legs fulvous. 

Hab. Constancia, Brazil (Bray). 

(EDIONYOHIS QUADILIPIJSTULATA (Clk. Catal.). (Plate XXXVIII. 

Rather narrow and elongate, ferruginous ; antenna (the basal 
joints excepted) black ; thorax pale flavoua, with II ferruginous spot 

fig. 7.) 
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anteriorly ; elytra closely and distinctly punctured, pale flavous, 
the lateral and sutural margin, a transverse hand at the base, and 
another below the middle ferruginous. 

Length 29 lines. 
Head impunctate, ferruginous, shining, the frontal elevation 

scarcely raised, the carina acute ; antennae short, black, the lower 
two joints more or less flavous, the fourth joint very elongate, 
quite double the length of the third, the following joints short, 
equal ; thorax but slightly narrowed anteriorly, the sides nearly 
straight, the anterior angles not produced outward, the surface 
impunctate, yellowish white, the anterior margin with a ferrugi- 
nous spot a t  the middle; scutellum folvous; elytra closely and 
rather strongly punctured, of the same colour as the thorax, the 
base with a narrow transverse brown band, which is connected by 
the lateral and sutural margins with a similar band below the 
middle, bhese bands have a slight tinge of purple; if the dark 
colour is taken for that of the ground, the elytra may be described 
as brown with a large discoidal ovate spot and the apex whitish; 
underside and legs ferruginous, tibiae and tarsi rather darker. 

H d .  Stfa. Catharina, Rio Janeiro, Brazil ; also Bolivia. 

(EDIONYOHIS CRUCIFERA, n. sp. (Dej. i n  Zitt.). 
Black ; thorax flavous, impunctate ; elytra finely punctured, 

metallic blue, a rounded spot at the base and a more transverse 
one below the middle, not extending to  either margin, flavous. 

Length 34 lines. 
Head entirely black, scarcely punctured ; antennae nearly ex- 

tending to the middle of the elytra, black, the intermediate joints 
dightly widened, the third joint only half the length of the fourth : 
thorax three times broader than long, flavous, the sides broadly 
flattened, bounded within by a deep longitudinal groove, the 
lateral margins rounded in front, the anterior angles dentiform, 
the surface impunctate ; scutellum black ; elytra widened at the 
middle, broadly margined, the shoiilders prominent, bounded 
within by a deep depression, very finely punctured, the apex 
impunctate j underside and legs black, the last abdominal segment 
of the male with a broad, rounded, and produced medial lobe. 

Huh. Brazil. 
If the flarous colour of the elytra is taken as the ground-colonr, 

the blue portion extends across the middle in shape of a narrod 
and somewhat oblique band, and a triangular patch is placed at 
the apex, all the margins are also narrowly blue; the epipleura are 
flavous within, bluish at the outer margin. The species named by 
Clark a. murrayi, in his Catalogue, does not differ from the present 
one except iu the black, not blue, elytral markings. 

(EDIONYCHIS CRUX-NIGRA (Chevr. in Ett . ) .  
Black ; thorax flavous, impunctate ; elytra rather closely and 

lateral stripe strongly punctured, flavous, the base, suture, 
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extending to the middle, and connected with a transverse narrow 
band below the middle, metallic violaceous. 

Length 3$ lines. 
Head black, impunctate, frontal elevations piceous ; antenna 

not extending to the middle of the elytra, black, third and fourth 
joints equal; thorax about twice and a half broader thau long, 
the sides strongly rounded and broadly flattened, the anterior 
angles produced into a short tooth, the surface impunctate, flavous; 
scutellum black j elytra slightly widened towards the middle, 
rather closely and strongly punctured, flavous, the basal margin, 
the suture, a transverse narrow band below the middle, and an 
equally narrow stripe near the lateral margin violaceous blue, all 
these stripes are connected with each otber; underside and legs 
black. 

Hub. Brazil. 
Not unlike @. crucifera in design and colour, but the transverse 

elgtral stripe in that species is placed before, not below, the middle, 
and the entire lateral margin is of a blue colour. 

(EDIONYGHIS BEATULA, n. sp. (Clk. Catal.). 
Ovately rounded, short, piceous below ; vertex of head black ; 

thorax flavous, impunctate ; elytra nearly impunctate, flavous, a 
broad transverse band at  the base and another equally broad one 
at the posterior half dark violaceous. 

Length 24 lines. 
Head impunctate, the vertex nearly black, lower part of the 

face flavous, labrum black ; antennae with slender joints, black, the 
lower three flavous, third and fourth joints equal (last three joints 
wanting) ; thorax more than twice as broad as long, the sides but 
moderately rounded in front, the anterior angles produced into an 
acute point or tooth, the supface impunctate, flavous ; scutelluin 
black ; elytra strongly widened at  the middle, almost impunctate, 
the surface somewhat uneven, the anterior portion with a broad 
transverse violaceous baud not extending to the lateral margins, 
its posterior edge rather rounded and not reaching quite to the 
middle of the elytra, a narrow flavous band separates it from 
another broad violaceous patch of similar shape not extending to 
the apex nor the sides; underside obscure piceons, posterior 
femora and the abdomen of mottled appearance, partly obscure 
fulvous. 

Hub. Amazons. 
The nearly impunctate elytra and the narrow flavous band 

dividing the two darker ones a t  the middle will help to distinguish 
this species from several nearly similarly coloured forms. 

CEDIONYOHIS QUADRIPLAGIATA (Clk. Catal.). 
Black, the head greenish black at the vertex ; thorax flayous, 

nearly imponctate ; elytra finely punctured, flavous, with a trans- 
verse bluish band at the base extending nearly to the middle, and 
another band below the latter not ertending to the apex nor the 
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margins, the lower edge of the posterior band emarghate at the 
apex. 

Length 24-3; lines. 
Head greenish black at  the vertex, with some punctures near 

the eyes, the space surrounding the latter and the lower portion 
of the face flavous ; labrum black j antenns short, reaching only 
to the  base of the elytra, black, the apical joint obscure fulvous, the 
basal joints stained with testaceous at the apex, the fourth joint 
very slightly longer than the third ; thorax nearly three times as 
broad as long, the sides straight a t  the base, rounded in front, the 
anterior angles produced outward into a tooth, the surface with a 
few minute punctures, the sides broadly flattened ; scutellum 
black ; elytra convex, nearly parallel, the lateral margins narrowly 
and a transverse straight narrow band at the middle as well as the 
apex flavous, the rest of the surface occupied by two broad 
transverse metallic blue bands, the lower edge of the posterior 
band emarginate near the apical angle, the punctuation very fine, 
niore strongly marked in the flavous portion ; underside and legs 
black. 

Hah. Brazil. 
Closely allied in coloration to several other species, notably to 

(E. honesta, Illig., tE. elrurntn, Germ., (E. bifmoiata, Baly, and 
(E. steinheili, Jac., but differing from (E. honeeta in the shape of the 
posterior blue elytral band, which does not extend to the lateral 
margins as is the case in the  last-named species, and iu the black 
coloiir of the legs: tE. eburatn is described as having a black hind 
margin to the thorax and black elytral bands ; (E. bifusn'ata has B 
fulvous underside and legs as well as similarly coloured head; 
(E. steinheili is much larger and differs likewise in the colour of the 
head, antenna?, and underside ; while (E. blanda, Har., has only the 
base and the apex of the elytra blue. In the present species the 
blue elytral bands are divided by a perfectly straight fulvons band 
at  the middle, which is half the length of the dark band at  the base; 
the emargination of the posterior band near the apex will further 
help to distinguish CF. puadr@lugiata, in one specimen the flavous 
central band does not quite reach the suture. 

(EDIONYCHIS CFJN'PURIO (Clk. Catal.). 
Flavous, the base of the head and the antennae (the basal joints 

excepted) black; thorax flavous, impunctate ; elytra finely punc- 
tured, a transverse band at the base, another below the middle, 
and the extreme apex metallic blue. 

Length 2 lines. 
Head with a few deep punctures on the vertex, bluish black, 

the lower part of the face flavous ; antennae black, the lower three 
joints obscure fulvous, third and fourth joints equal j thorax twice 
and a half broader than long, the sides moderately rounded, very 
obsoletely angulate a t  the middle, the anterior angles dentiform, 
the surface impunctate, flavous, very obsoletely sulcate near the 
base ; scutellum black : elytra closely and finely punctured, flavous, 
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a broad transverse band at the base, not extending to the sides 
and anteriorly as far as the shoulders, an equally broad band 
Lelow the middle touching the lateral margins and the apex, 
metallic blue ; the epipleurae, underside, and legs flavous, the 
femora rkther da&er, the tarsi piceous. 

Hub. Colombia. 
A small species, differing from somewhat similar coloured ones 

by the blue apex of the elgtra; the flavous bands dividing the 
metallic colom are narrow, but the central band is wider than 
that which separates the posterior band from the apical spot. 

CEDIONYOHIS TEIMAUULATA (Clk. Catal.). 
Black, the clypeus flavous ; the thorax impunctate, flavous ; 

elytra convex, testaceous, closely punctured and finely rugose, a 
transverse band at  the base and a subtriangular spot below the 
middle bright metallic blue. 

Length 4 lines. 
Head bluish black, sparingly but distinctly punctured, the 

clypeus flavous ; antennae black, the third and fourth joints equal, 
terminal joints shorter ; thorax with very strongly rounded sides, 
flavoiis, the anterior angles produced but not dentiform, the 
surface impunctate, the sides flattened ; scutellum black ; elytra 
convex, rugose and closely punctured, testaceous, the base with a 
transverse light blue band, not extending to the lateral margins, 
and a large subtriangular spot of the same colour and transverse 
shape near the apex ; underside and legs black. 

Hub. Colombia. 
Principally distinguished by the rugosely punctured elytra. 

(EDIONYUHIS OSCULANS (Clk. Cntal.). 
Black, the sides of the head testaceous ; thorax very minutely 

punctured, testaceous, the disc with three black spots ; elgtra very 
finely and closely punctured, testaceous, a sutural, two discoidal, 
and a sublateral stripe violaceous. 

Length 4 lines. 
Head greenish black, the space surrounding the eyes flavous, 

strongly punctured, labrum partly flavous ; antenna: black, the 
extreme base of the first joint flavous, third joint much clhorter 
than the fourth ; thorax nearly three times broader than long, the 
sides nearly straight at the base, rouuded in front, the posterior 
margin evenly rounded, the anterior angles tuberculiform, the 
surface very minutely punctured, testaceous, a large spot a t  each 
side and a small spot at the middle of the base greenish black; 
scutellum greenish ; elytra extremely finely punctured, with four 
narrow longitudinal stripes, a sutural one, two at  the disc, joined 
at  the apex but not extending to the latter, and a sublateral 
broader stripe which joins the sutural one at  the apex; elytml 
epipleurae flavous ; underside and legs black. 

Hub. Xi0 Grande, Brazil. 
A great many species of (Edionychis with longitudinal dark 
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stripes have been described, principally by von Harold, but I am 
not able to identify with either of them the present species, which 
perhaps is most nearly allied to iE. inconstans, Schauf., and B. .for- 
mosa, Har. ; none of these or othbrs have, however, three longi- 
tudinal stripes on each elytron besides the sutural one as is the 
case in iE. osczclans; there are besides this other differences which 
must be compared in the descriptions; my specimen agrees entirely 
with the one contained in the British Museum and which served 
Clark for his type. 

(EDIONYOHIS INTERSIGNATA, n. sp. (Chevr. in litt.). 
Very convex, black; thorax impunctate, the sides flavous; elytra 

very fiuely punctured, metallic violaceous, a transverse band at the 
middle, not extending to the suture, and a spot at  the apex flavous. 

Length 34 lines. 
Head black, impunctate, shining ; the antenna extending only 

to the base of the thorax, black, the third joint shorter than the 
fourth; thorax more than twice as broad as long, the sides strongly 
rounded, the anterior angles tuberculiform, the surface inipnnctate, 
shining, black, the sides as far as the flattened portiori flrtvous; 
scutellum black ; elytra very convex, finely and closely punctured, 
of a dark purplish violaceous colour, a broad transverse band at  
the middle, interrupted by the suture, and a subtriangular spot 
at  the apex bright flavous ; epipleura violaceous within, %avous 
at their outer margin j underside and legs black, shining. 

Hkb. Surinam. 
Not unlike CE. Zibentina, Germ., in coloration, but larger, more 

convex, the elytral band much narrower and not extending to the 
suture. 

~EDIOXYCHIS OBLONGA (Clk. Uatal.) 
Fulvous, the apical joints of the antenna black; thorax im- 

punctate j elytra fulvous, impunctate, a broad transverse band at 
the base and another below the middle, not extending to the sides, 
violaceous blue. 

Length 3 lines. 
Head entirely impunctate, fulvous, the frontal elevations not 

strongly raised, carina Ahort and thick; antenna extending to the 
middle of the elytra, the lower four or five joints fulvous, the 
others nearly black, fourth joint very elongate, slightly longer 
than the fifth, third joint scarcely half the length of the fourth ; 
thorax about twice and R half broader than long, the sides rather 
evenly rounded, with the usual flattened margins, the surface 
entirely impunctate, with a narrow transverse impressed line or 
solcus near the base, anterior angles rather acutely pointed ; 
scutellum fulvous j elatra pale fulvous, entirely impunctate, the 
base with a broad transverse violaceous band extending nearly to 
the middle but not to the sides, the posterior margin of this band 
obliquely rounded at the latter place, a similar bend is placed 
below the middle, the outer margins of this band are also rounded 
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and do not quite extend to the sides or the apex ; iinderside and 
legs fdvous, clothed with fine yellowish pubescence. 

gab.  Amazons. 

(EDIONYOHIS PULCHELLA (Chevr. in Ett.). 
Black, the clypeus and thorax flavous, the latter impunctate ; 

elytra finely and very closely punctured, fulvous, I I  niirrow trans- 
verse band at the base, the suture, and a broad band below the 
middle, nearly extending to the apex, metallic blue. 

Length 24 lines. 
Head rather closely punctured at the vertex, bluish black, the 

frontal tubercles oblique, the carina indistinct ; clypeus flavous ; 
aiitenna extending to the middle of the elytra, black, the lower 
three joints flavous below, the third joint distinctly shorter than 
the fourth ; thorax with rounded sides, rather strongly narrowed in 
front, the anterior angles produced into a small tooth, posterior 
margins straight, the surface impunctate, flavous ; scutellum black ; 
elytra finely but distinctly and very closely punctured, the suture, 
connected with and widened at the base into a narrow transverse 
band which does not quite extend to the sides, and a broad and 
nearly straight band immediately below the middle, extending to 
the sides but not to the apex, metallic blue ; epipleurs flavous ; 
uiiderside and legs black, abdomen partly testaceous at the middle. 

Hab. Venezuela. 
If the blue colour of the elytra is taken for thnt of the ground, 

they may be described as metallic blue, with a broad transverse 
fulvous band, not extending to the suture, commencing directly 
below the base and extending to the middle, and a small fulvous 
spot at the apex; the anterior edge of the fulvous band is very 
couvex and obliquely rounded towards the suture ; the blue colour 
forms a triangular patch at  the suture at the base and narrows to  
a band near the shoulders ; the anterior margin of the posterior 
blue band is nearly straight, the posterior margin rounded. 

(EDIONYCHIS CYANEO-FASCIATA, n. sp. 
Black, the clypeus flavous, basal joints of the antenna fulvous ; 

thorax flavous ; elytra minutely punctured, flavous, a broad trans- 
verse band at the base and a similar band below the middle dark 
blue. 

Length 3 lines. 
Head black, shining, with a few punctures near the eyes, the 

latter widely separated, the frontal tubercles rather flat, subquad- 
rate; the clypeus flavous, labrum and palpi piceous j antennae fuscous, 
the basal five or six joints fulvous, third joint distinctly shorter 
than the fourth j thorax bright flavous, the sides nearly straight, 
flattened as usual, the anterior angles acutely produced into a tooth, 
pointing outwards, the posterior margins somewhat rounded, the 
surface convex, flavous, with a few minute punctures when seen 
under a strong lens ; scutellum black ; elykra eztremely finely punc- 
tured, the posterior portion impunctate, the blue transverse h n d s  
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very brorsd, of equal width and not extending to the lateral nor 
apical margin, the anterior band with a short but deep indentation 
in front of the humeral callus, the posterior band emarginate near 
the suture at the apex ; underside and legs black, tibiae piceous. 

Hab. Bolivia. 
Narrower in shape than (73. steinheili, Jac., the head and under- 

side differently coloured, the elytral bands of different shape. 
G. quadripklyiatn, Jac., has more strongly punctured elytra, differ- 
ently coloured antenna, a much broader thorax, and no emarginate 
anterior blue band of the elytra ; the finely punctured elytra and 
shape of the bands distinguish the species also from @. ornamen- 
talis, Har. 

CEDIONYOHIS NIQRONOTATA, n. sp. 
Testaceous j the head, the intermediate joints of the antennae, and 

the scutellum black ; thorax impunctate ; elytra finely punctured, 
testaceous, a transverse stripe at  the middle, two spots at  the base, 
and two others near the apex black. 

Length 3 lines. 
Head black, sparingly and finely punctured, frontal tubercles 

subquadrate, palpi testaceous ; antennae with the basal four and the 
apical three joints -testaceoua, the others black, third joint very 
slightly shorter than the fourth ; thorax narrowed in front, the 
posterior margin straight, the anterior one semicircular, the anterior 
angles acutely pointed but not produced outwards, the sides broadly 
flattened, the surface impunctate, pale testaceous j scutellum black ; 
elytra very closely and finely punctured, coloured like the thorax, 
with the following black spots-an elongate spot on the shoulder, 
a small round one near the scutellum, two small spots placed trans- 
versely below the middle, and a narrow transverse band at  the 
latter place not extending t o  either margin ; underside black, the 
legs and the sides of the abdominal segments testaceous, the pos- 
terior femora with B black spot a t  the apex. 

Baa. Brazil. 
Of this species I possess a single specimen, without exact locality : 

the pale ground-colour, that of the antenna, and the position of 
the elytral spots will help in the recognition of the species. 

(EDIOXTUEIB PALPALIB, n. sp. 
Pale fdvous, the head and part of the breast black, palpi 

incrassate, thorax impunctate ; elytra extremely finely punctured, a 
bifurcate band at  the base and a transverse curved band near the 
apex black. 

Length 3$ lines. 
Head black, impunctate ; the eyes very large, larger than the spare 

dividing them ; frontal tubercles and carina strongly raised, the 
penultimate joint of the palpi strongly incrassate ; antenna long, 
fulvous, the third joint much shorter than the fourth j thorax 
scarcely more than twice as broad as long, narrowed anteriorly, 
the anterior angles produced outwards into a small tooth, the Bur- 
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face impunctate, flavous ; scutellum flavous ; elytra extremely finely 
punctured, flavous or obscure fulvous, with an elongate bifurcate 
black mark, placed on the shoulder and near the suture, open at its 
lower end, and a transverse narrow and slightly curved band near 
the apex not extending to either margin j underside and legs pale 
fulvous. 

Hab. Amazons. 
The strongly thickened palpi, the narrow space between the eyes, 

long antenna, the comparatively narrow thorax, and the shape 
of the elytral markings well distinguish this speciee ; the spot at 
the base of the elytra consists of two short longitudinal stripes, 
joined at  the base, one of which is placed on the shoulder, the other 
near the suture, the first of these is slightly longer than the sub- 
sutural one, but both are rather thick. 

(EDIONYCHIS UHAPUISI, n. sp. 
Testaceous, antenna and legs fulvous, vertex of the head black ; 

thorax impunctate ; elytra scarcely perceptibly punctured, a trans- 
verse band at  the base and another one below the middle, con- 
nected with a triangular spot a t  the apex, bluish black. 

Length 2$-3 lines. 
Head impunctate, blackish at the vertex, the clypeus nnd labrum 

flavous ; antenna extending to the middle of the elytra, fulyous, 
the third joint slightly shorter than the fourth ; thorax with strongly 
rounded sides, the anterior and posterior margins straight, the 
lateral margins narrowly thickened, the anterior angles not denti- 
form and but little produced, the surface impunctate j scutellum 
piceous ; elytra nearly impunctate, slightly depressed below the 
base near the suture, with a narrow flattened margin, the trans- 
verse bands broad, only divided by a narrow band of the ground- 
colour, and not extending to the sides but to the suture, the anterior 
margin of the posterior band obliquely cut near the suture, the 
posterior margin connected at the suture with a triangular-shaped 
spot which occupies the apical angle ; legs rather darker than the 
.underside, the femora with an obscure piceous spot at the apex. 

Hab. Amazons. 
From most of the transversely banded species B. chapuisi may 

be known by the extra triangular-sbaped spot at  the apex of the 
elytra, which is connected by a narrow sutural stripe with the 
posterior band. a. Zabiufn, Schauf., seems to be a closely allied 
species, but is said to have a distinctly punctured head and 
elytra, which is not the case here, both in 03. chapuisi being nearly 
elltirely impunctate ; the elytral bands in a. Zabiuta pre further 
described as being interrupted a t  the suture, in the present insect 
they extend entirely across the latter place. Three specimens 
contained in my collection show no differences in these respects, 
but in a fourth the pale narrow space which divides the  elytral 
bands does not quite extend to the suture. Whether another 
specimen from Bolivia which I possess, and which has the elytral 
bands more distantly apart, represents the same species, it would 
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not be safe to say ; this specimen agrees otherwise with those from 
the Amazons, but has a black underside and legs, beside the other 
difference pointed out. 

(EDIONYUJIIS SEMIDIVISA, II. Sp. 
Flavous, the base of the head black, antenna and legs dark 

fulvouy, thorax impunctate ; elytra closely and finely punctured, a 
subquadrate patch at  the base and a more elongate one, more or 
less indented at  the posterior portion, dark violaceous. 

Length 29-3 lines. 
Head with a few punctures near the eyes, the vertex black, the 

margin in front of the eyes and the clypeus flavous, labrum black ; 
antenna extending nearly to the middle of the elytra, dark fulvous, 
the third and fourth joints equal; thorax three times broader 
than long, flavous, the sides rounded, the anterior angles slightly 
produced outwards, the surface rather convex, flavous, shining ; 
scutellum black ; elytra very closely and finely punctured, flavous, 
a large subquadrate patch at  the base not extending to either 
margin and indented at  its anterior margin a t  the shoulders, 
violaceous black, this patch is followed immediately below the 
middle by a similar but a more elongate patch, which is sometimes 
strongly constricted at  the middle, or if entire encloses a small spot 
of the ground-colour. 

Hab. Peru. 
From other nearly similarly coIoured species the present one 

may be distinguished by the shape of the elytral markings, the an- 
terior one of which shows a short encroachment of the ground-colour 
near the shoulders, and the posterior mark a semi-division at the 
middle in one specimen or an inclination to divide in the other. I 
believe that the shape of these markings and their dark violaceous 
colour constitute a specific distinction ; none of the dark patches 
quite extend to either margin, but are divided a t  the middle by a 
very narrow band of the ground-colour. 

The species seems allied to a. biloba, Illig. 

(EDIONYCHIS JAMAICENSIS, n. sp. 
Flavous; antennarobust, thorax strongly transverse, impunctate; 

elytra entirelv impunctate, metallic violaceous blue. 
Length 4 lines. 
Head impunctate, flavous, shining, depressed between the eyes, 

the frontal elevations obsolete ; palpi strongly thickened ; antenna 
robust, flavous, the third and fourth joints nearly equal ; terminal 
joints slightly darker ; thorax nearly four times broader than long, 
the sides strongly rounded, the anterior angles strongly thickened, 
but not produced, the sides with a comparatively narrow flattened 
margin, the surface shining, impunctate; elytra convex, with a short 
obsolete depression below the base, stronglyconvex, entirelyimpunc- 
tate, of a bright metallic violaceous colour; underside and legs 
flavous. 

Hab. Jamaica. 
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a. jartiniceneis is readily distinguished by its very transversely 
shaped thorax and the entirely impnnctate and violaceous elytra. 

It is the only species known to me from Jamaica. 

WDIONYCHIS PRINCEPS (Clk. Catal.). 
Widened posteriorly, black ; thorax impunctate, black, the sides 

flavous j elytra metallic blue, rugose and finely punctured, the apex 
flavous. 

(Plate XXXVII1. fig. 4.) 

Length 3 lines. 
Head with a fern fine punctures, blackish, the eyes rather closely 

approached, frontal elevations oblique, clypeus flavous j antenna 
slender, extending beyond the middle of the elytra, black, the fourth 
joint slightly longer than the third, all the joints rather elongate and 
pubescent ; thorax strongly narrowed in front, the sides moderately 
rounded, the anterior angles thickened but scarcely produced 
outwards, the disc impunctate, black, the lateral margins flavous, 
posterior margin perfectly straighb ; scutellum black ; elytra rugose 
and finely punctured, metallic blue, a triangular spot at the apex 
flavous, the outer edge of the epipleuraa flavous, the inner portioii 
black ; underside and legs black. 

Hub. Brazil or Bogoti. 
Clark gives Brazil as the habitat of this species; a specimen in 

my collection has Bbgoti as the locality attached to it, but I am 
unable to say whence I obtained it. The species may be recognized 
by the rugose elytra and the colour of We thorax. 

CEDIONYCHIS PEBWIANA, n. sp, 
Flavous, the intermediate joints of the antenna black ; hea2 and 

thorax impunctate ; elytra extremely finely punctured, bluish black, 
the apex flavoas. 

Length 3 lines. 
Head flavous, impunctate, rather flattened, the frontal elevations 

feeble ; the antennae not extending to the middle of the elytra, the 
lower four joints and the apical one flavous, the others black, third 
and fourth joints equal j thorax much narrowed at  the middle, the 
sides strongly widened, their margins nearly straight, the anterior 
angles acutely produced but not dentiform, the surface impunctate, 
flavous j scutellum black ; elytra widened at the middle, the disc 
extremely h e l p  and rather closely punctured, bluish black, the 
extreme apex in shape of a narrow transverse band, flavous ; elytral 
epipleurae, the underside, and legs flavous. 

Hub. Peru. 
Allied in coloration to @. hogei, Jac., but the antenns are of 

different colour, the thorax differently shaped, and the elytra of a 
blackish blue. 

(EDIONYOHIS BESPII (Clk. Catal.). 
Black, the sides of the head and the thorax flavous; elytra black, 

finely punctured, the extreme lateral margin and a spot a t  the apex 
flavous. 
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Length 3 lines. 
Head black, the extreme base with a few punctures, the space 

surrounding the eyes and the sides of the clypeus flavous ; antennae 
not extending t o  the middle of the elytra, black, the lower three 
joints and the apical one obscure piceous ; thorax rather strongly 
convex, three times broader than long, the sides strongly rounded 
in front, the anterior angles not produced outwards, the sides with 
a broadly flattened margin, posterior margin sinuate at  each side, 
the surface impunctate, flavous ; scutellum black; elytra very finely 
but not very closely puncttirecl, with a double row of deeper 
punctures within the shoulders, black, the extreme and thickened 
lateral margin, as well as the epipleurae and a rounded spot at  
the extreme apex, flavous; some rows of deeper punctures also 
accompany the lateral margin ; uuderside and legs black ; sparingly 
pubescent. 

Hab. Brazil. 
Allied in coloration to a?. extrema, Har., from Mexico, but in 

that species the thorax has mucronate angles, the epipleurae within 
as well as the underside and legs are piceous, and the elytra are 
blue. 

CEDIONYOHIS APICATA (Clk. Catal.). 
Black, the sides of the thorax flavous, the surface impunctate ; 

elptra dark violaceous or purplish, impunctate, the apex with a 
round flavous spot. 

Length 3 lines. 
Head impunctate, black, shining, the frontal elevations entirely 

wanting, carina acute, palpi flavous ; the antennae not extending to 
the middle of the elytra, black, the first joint stained with fulvous, 
the apical one entirely of that colour, the second and third joints 
very short, subequal ; thorax with the anterior margin deeply 
concave, the anterior angles very prominent but not produced 
outwards, the sides evenly rounded, the surface impunctate, black, 
shining, the sides broadly pale flavous ; scutellnm black ; elytra 
obscure metallic purplish or violaceous, impunctate, the apex of 
each elgtron with a round flavous spot ; underside and legs black. 

Hah. Brazil. 
This species may not only be recognized by its coloration, but 

by the absence of any frontal elevations on the head and by the 
short second and third joints of the antennae. 

(Plate XXXVIII. fig. 9.) 

(EDIONYOHIS MOROSA, 11. Sp. 
Black, opaque, impunctate, thorax and elytra narrowly margined 

Length 3 lines. 
Of a uniform black, opaque colour ; the head impunctate, the 

frontal tubercles narrowly transverse ; the antennae black, short, 
the third and fourth joints equal ; thorax twice as broad as long, 
the sides rounded in front, straight at  the base, anterior angles 
produced forwards, without acute tooth, rather blunt, the surface 

with flavous. 
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entirely impunctate, black, opaque, all the margins narrowly 
flavous, the sides but narrowly flattened ; scutellum black; elytra 
without any punctuation, of exactly similar coloration as the thorax j 
underside and legs black. 

Hub. Rio Orande do Sul, Brazil. 
This species will be easily known by the sombre coloration, the 

proportionally long thorax, and the entire absence of any sculp- 
turing. 

(EDIONYCHIS FA~TATICOLLIS (Clk. Catal.). (Plate XXXVIII. 

Black or piceous ; thorax fulvous, with a transverse black band, 
impunctate : elytra flavous, a transverse band at  the base, angulate 
at  the shoulders, another broader band below the middle, widened 
at  the suture, and a spot at the apex black or fulvous. 

Length 3 lines. 
Head with a few fine punctures between t'he eyes, black, rather 

flattened, the frontal elevations obsolete, carina short and thick ; 
antennae extending to the base of the elytra, black, the basal three 
joints dark fulvous, third joint slightly longer than the second but 
alittle shorter than the fourth joint ; thorax with the anterior and 
posterior margins rounded, parallel, the sides strongly rounded, the 
anterior angles slightly produced outwards, the surface impunc- 
tate, fulvous with a black transverse band, not extending to the 
sides, the edges of this band irregularly notched j scutellum black : 
elytra wider at the base than the t,horax, widened at the middle, 
finely and closely punctured, flavous, with a narrow transverse 
black band at  the base which turns downwards a t  the shoulders to 
ahout one third the length of the elytra, but does not extend to 
the lateral margin; another broader band is placed below the 
middle, this band extends quite to the sides, widens at  the sufupe, 
and has the anterior and posterior margins deeply sinuate or 
dentate, it is connected by the suture with a small spot at the 
extreme apex : underside and legs black. 

Hub. St. Paulo, Brazil, also Bolivia. 
The band at  the thorax is in some specimens divided into two 

spots, and the elytral bands may be of bluish-black or fulvous 
colour; their shape and position will help to distinguish the present 
species from others having transverse bands. 

(EDIONYUHIS BRUNNEOFASCIATA, n. sp. (Plate XXXVIII. fig. 8.) 
Below fulvous, above testaceous, head fulvous ; thorax scarcely 

perceptibly punctured, testaceous ; elytra very finely and closely 
punctured, testaceous, two elongate spots at  the base and a trans- 
verse band at the middle, not extending to the sutural or lateral 
margin, pale brown, 

Length 4 lines. 
Head fulvous, shining, with a few punctures near the eyes and 

a deep transverse groove between the latter, frontal tubercles 
trans) erse, strongly raised, cariua aud clypeus also strongly swollen ; 

fig. 5.) 
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antennae ftilvous or fuscous, the third joint slightly shorter than 
the fourth ; thorax strongly transverse, the sides straight at the 
base, strongly rounded in front, the anterior angles produced 
outwards into a short somewhat truncate tooth, the surface with a 
few extremely minute punctures, testaceous ; scutellum fulvous ; 
elytm closely and finely punctured, pale testaceous, an elongate 
spot on the shoulders, a more rounded one at  the suture near the 
scutellum, and a transverse band at the middle pale fulvous; 
underside and legs dark fulvous or piceous. 

Eab. Bolivia. 

(EDIONYUHIB BUSUOANNULATA, n. sp. (nigropunctata, Clk. Catal.). 
(Plate XXXVIII. fig. 6.) 

Dark fulvous ; thorax flavous, with a few fine punctures ; elytra 
closely and strongly punctured, chestnut-brown, each with six 
flavous spots margined with black (1.2.2.1). 

unctured near the eyes, 

short, black, the lower three joints fulvous, third joint slightly 
longer than the fourth, the following joints equal ; thorax scarcely 
narrowed in front, the sides straight at  the base, rounded anteriorly, 
anterior angles slightly produced outwards, the surface with a few 
fine punctures, flavous ; scutellum fulvous ; elgtra rather strongly 
and very closely punctured, chestnut-brown, a round spot a t  the 
middle of the base, two before and two below the middle, placed 
transversely and slightly oblique, and another spot at  the apex, 
flavous, margined with fuscous ; underside and legs dark brown, 
pubescent. 

Hab. Bahia. 
The position, number, and the colour of the elytral spots will 

distinguish this species ; the name of niqropurxtafa given by Clark 
being misleading, I have altered it. 

Length 4 lines. 
Of strongly convex shape, the head 

fulvous, frontal tubercles transverse, la i rum piceous ; antennae 

(EDIONYCEIS NULTONAUULA'PA (brunneicollis, Clk. Catal.). 
Black ; thorax flavous, with seven black spots ; elytra black, with 

a very narrow discoidal and lateral flavous stripe, connected at  the 
apex by a small transverse branch, opaque, nearly smooth. 

Length 2k lines. 
Head greenish black, coarsely punctured round the eyes ; 

antenna very short, black, the third joint only haif the length 
of the fourth; thorax more than twice as broad as long, pale 
flavous, very finely and sparingly punctured, the sides strongly 
rounded, with a narrow flattened margin, the anterior angles not 
produced into a tooth, the disc with four black spots placed 
transversely, another one near the base a t  the middle and a smaller 
spot at each side, there are also bwo narrow black markings at the 
sides of the anterior margin ; scutellum and elytra bluish black, 
opaque, nearly impunctate except at  the base, where a few very 
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minute unctures are visible, a narrow longitudinal stripe near the 

joining the other stripe at  the apex, flavou9, these stripes are 
further connected by a very short transverse band near the apex 
which includes a spot of the ground-colour ; elytral epipleurm 
black within, flavous at  the outer edge; underside and legs 
black. 

Hab. Brazil. 
The many-spotted thorax, the opaque colour of the elytra, and 

the apical markings will separate this species from its allies. The 
name of a. Brumeicollis given to this species by Clark having no 
reference to it, I have altered it. 

suture ! rom the base to the apex, the extreme lateral margin 

(EDIONPCHIS ADVENA (Clk. Catal.). 
Entirely obscure testaceous, the head and thorax impunctate ; 

elytra closely punctured, with an obsolete longitudinal discoidal 
stripe not extending to tbe apex and another extremely faint 
stripe nearer the suture. 

Length 1& line. 
A very small species of unattractive appearance, obscure 

testaceous or fulvous, the head impumtate, the antennte fuscous, 
the lower three or four joints obscure fulvous ; thorax rather more 
than twice as broad as long, the sides but slightly rounded, the 
anterior angles thickened but not produced, the surface with a 
rather distinct transverse sulcus near the base, impunctate or with 
a few very fine punctures ; elytra very closely and rather strongly 
punctured, the shoulders prominent, the disc with an obscure 
piceous stripe not quite extending to the apex and a similar but 
scarcely perceptible stripe near the suture ; epipleurae, underside, 
and legs coloured as above. 

Hab. Brazil, Rio Janeiro. 
Clark was uncertain as to the habitat of this species, but two 

specimens named by Clark and formerly contained in the Baly 
collection are labelled Rio Janeiro. 

(EDIONYOHIS TUEPIS (Clk. Catal.). 
Black, the sides of the thorax and the base of the femora flavous ; 

thorax nearly impuuctate ; elytra extremely minutely punctured, 
%avous, the extreme apex black. 

Length 25 lines. 
Head impunctate, the vertex shining, black, eyes large, frontal 

elevations transverse, strongly raised, carina acute, convex, the 
clypeus and the labrum f7.avous ; antennae rather slender, black, the 
lower three joints flavous below and partly above, third and fourth 
joints equal, the eleventh with a short appendage or twelfth joint ; 
thorax three times broader than long, the sides very strongly 
rounded and flattened, tbe anterior angles not produced outward; 
the disc black, shining, very minutely punctured when seen under 
a strong lens, the sides, as far as the flattened portion, fiavous ; 
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scutellum black ; elytra very closely and slightly more strongly 
punctured than the thorax, widened at  the middle, with a narrow 
flattened margin, flavous, the extreme apex with a transverse 
black spot ; below black, the prosternum and the base of all the 
femora flavous. 

Hab. Upper Amazons. 

(EDIONYCHIS PABDALIB, n. sp. 
Dark fulvous, the vertex, antenna, the scutellum, and the t ib i a  

blackish ; thorax extremely minutely punctured ; elytra closely and 
strongly punctured, fulvous, a spot on the shoulders, another near 
the scutellum, a transverse spot below the middle, and two small 
ones near the apex, black. 

Length 4 lines. 
Head punctured round bhe eyes, the vertex greenish black, the 

lower portion fulvous, labrum and palpi piceous ; antenna black, 
joints three and four nearly equal ; thorax three times broader 
than long, the sides straight at the base, rounded in front, the 
anterior angles slightly dentiform, the sides broadly flattened, the 
surface very finely punctured, only visible under a strong lens ; 
scutellum black ; elytra rather strongly and closely punctured, each 
with five small black spots, of which one is placed on the shoulder, 
another near the suture below the scutellum, the third, of trans- 
verse and oblique shape, below the middle, and two very small 
spots placed transversely near the apex ; underside and legs dark 
f ulvous, the anterior tibia obscure piceous, abdominal segments 
rather closely and distinctly punctured, with some yellowish pu- 
bescence. 

(Plate XXXVIII. fig. 1.) 

Hab. San Paulo, Brazil. 

(EDIONYCHIB VIOI”PIN0TATA (Clk. aatd.). (Plate XxXvIII. 

Black, the terminal segments of the abdomen flavous, above 
dark greenish, subopaque ; thorax impunctate, with six flavous 
spots, anteriorly and posteriorly ; elytra with seven flavous spots 
each ( 2 . 2 . 2  . l), these finely punctured, rest of surface opaque, 
impunctate. 

few punctures near the eyes only, 
dark greenish, the frontal tubercles and carina almost entirely 
wanting ; antenna short; and stout, black, the joints scarcely longer 
than broad, slightly thickened towards the apex j thorax scarcely 
more than twice as broad as long, the sides straight at  the base, 
slightly rousded anteriorly, the anterior angles not produced, 
rather blunt, the sides with a narrow reflexed margin, the surface 
entirely impunctate, more shining than the elytra, the anterior 
margin with three small bright flavous spots, one at  each 
angle, the third at  the middle, the base with three similar spots 
placed in the same positions; scutellum broader than long, 

fig. 10.) 

Length 2: lines. 
Head flat, opaque, with 

42* 
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blackish ; elytra of silky, opaque appearance, with four 0avous 
spots placed in a row near the suture and three others a t  the 
lateral margin, these spots show some fine punctuation ; underside 
and legs black, the last three abdominal segments flavous. 

Hub. Rio Gtrande, Brazil. 
This is a curiously marked species and not difficult to recognize ; 

the thorax has scarcely any flattened sides, but a narrow reflexed 
margin, and is entirely impunctate ; the short antenna, silky elytra, 
and the spots will further assist in the recognition of the species. 

(EDIONYCHIS SIXSIGNATUS (Clk. Catal.). (Plate XXXVIII. 

Fulvous or piceous, the head, antennB, and the legs black ; thorax 
flavous, impunctate ; elytra greenish or violaceous black, each with 
a round spot a t  the base, a transverse band at the middle, another 
spot below the latter, and a short lateral stripe near the apex, as 
well as the lateral margin, flavous. 

Length 3 lines. 
Head impunctate, black, the clypeus flavous ; antennae black, the 

lower two joints obscure piceous below, the third joint slightly 
shorter than the fourth ; thorax rather convex, the sides rounded, 
with a broad flattened margin, the anterior angles thickened and 
produced forward, anterior and posterior margins nearly straight, 
thesurface impunctate, flavous ; scutelluln black j elytra not percep- 
tibly punctured, black or bluish black, a round spot near the scutel- 
lum, a similar one near the apex and close to the suture, a narrow 
oblique short stripe joining the similarly coloured lateral margin 
below the posterior spot, and a narrow transverse band a t  the 
middle flavous ; legs black or piceous. 

Hab. Colombia. 
Closely allied toU3.lO-quttata, Fab., but the shape and the position 

of the elytral spots different, as well as the nearly smooth elytm. 

fig. 2.) 

(EDIONYCHIS AFEICANA, n. sp. (Plate XXXVIII. fig. 12.) 
Head, the apical joints of the antenna, and the breast black ; 

thorax testaceous, finely punctured j elytra testaceous, the suture, 
D spot at  the apex, a spot at the base, and an elongate mark at  t.he 
middle, black j legs fulvous, spotted with black. 

Length 2 lines. 
Of nearly parallel and narrow shape ; head broad, black, punc- 

tured near the eyes ; the antenna comparatively widely &stant, 
separated by a smooth space ; palpi piceous, the apical joint acutely 
pointed, the penultimate one moderately incrassate ; antenna short, 
the lower four joints testaceous, the others black, third joint dis- 
tinctly longer than the fourth, terminal joints transversely widened ; 
thorax three times broader than long, the sides strongly rounded, 
the anterior margin straight, the posterior one sinuate at  the sides 
and at  the middle, anterior angles oblique, posterior ones acute, 
the surface with a distinct sinuate transverse sulcus near the base, 
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finely and remotely punctured, the sides broadly flattened ; scutellum 
broader than long, black ; elytra rather strongly and closely pnnc- 
tured anteriorly, the punctures nearly absent below the middle, 
testaceous, a rounded spot a t  the base, a more elongate mark 
pointed posteriorly, placed a t  the middle of the disc and the suture, 
connected with ti round spot at the apex, black ; abdomen and legs 
flavous, the knees, base of the tibia, and the apex of the posterior 
femora black, breast black, posterior femora fulvous, posterior 
tibiae emarginate at  the apex, the posterior claw-joint strongly 
subglobular. 

Hab. Africa, Sierra Leone. 
This small species differs in many respects from its South- 

American congeners : the short antennae, their incrassate terminal 
joints and the broad space dividing them, the thoracic sulcus, and 
the general shape of the thorax are not generally found in this 
genus : these differences are, however, more those of degree, and 
the species may well be included in @&oizy.ychis, which contains 
already several other African forms. 

~ D l O X Y C E I S  SIAMENSIS, n. sp. 
Black, thorax nearly impunctate, the sides flavous ; elytra finely 

punctured and slightly rugose anteriorly, flavous, a spot on the 
shoulder and a transverse band below the middle black. 

Length 32 lines. 
Head with a few punctures near the eyes, black, shining, the 

frontal tubercles transverse, strongly raised ; antenna slender, not 
extending to the middle of the elytra, black, third and fourth joints 
equal ; thorax three times broader than long, the sides strongly 
rounded and flattened, the surface with a few fine punctures and 
a transverse depression near the base at each side, shining, black, 
the flattened sides flavous ; scutellum black ; elytra, very finely and 
closely punctured, the punctures nearly obsolete near .the apex, 
flavous, the suture, immediately below the scutellum, a spot on the 
shoulders, and a broad, strongly curved, transverse band below the 
middle black ; underside and legs black. 

(Plate XXXVIII. fig, 11.) 

Hnb. Siam. 

ASPTIBRA HAROLDI, n. sp. 
Flavoua, the vertex of the head, the antennae, and the tibite and 

tarsi black ; thorax impunctate ; elytra metallic green or blue, 
impunctate. ’ 

Length 3 lines. 
Head flavous, the vertex and the labrum black, the space 

between the eyes with a deep sinuate, strongly punctured groove, 
the frontal tubercles broad, moderately strongly raised ; palpi 
flavous, the last joint piceous ; antenns extending slightly beyond 
the middle of the elytra, black, the basal joint flavous below, third 
joint as long as the fourth; thorax about twice as broad as long, 
the sides rounded a t  the middle, with ti very narrow wargin, the 
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anterior angles produced and thickened 'but not toothed, the sur- 
face rather convex, impunctate, flavous, posterior margin slightly 
sinuate at  the sides ; scntellum black ; elytra with a depression 
below the base, very bright metallic green, impunctate ; under- 
side and femora hvous, the tibia and tarsi blwk. 

Hab. Amazons, also Bolivia. 
Allied to A. rcanthocephalu, Har., but the clypeus and the entire 

underside flavous, the elytra more brilliant metallic. 

ASPHBRA MELANOCEPHALA, n. Sp. 
Flavous, the head, antenna, and tibis and tarsi black ; thorax 

impunctnte ; elytra bluish black, impunctate. 
Length 2$ lines. 
Head black, with a single puncture near the eyes, frontal tuber- 

cles transverse, rather feebly raised ; clypeus strongly developed, 
black, the sides flavous ; palpi strongly thickened ; antenna rather 
long, black, all the joints, the second one excepted, of nearly equal 
length ; thorax more than twice as broad its long, the sides nearly 
straight, narrowly margined, the anterior angles thickened but not 
toothed, the surface impunctnte, pale flavous ; scutellam black ; 
elytra with a small depression below the base, bluish black, im- 
punctate; underside and femora flavous, tibia and tarsi black, the 
first joint of the posterior tarsi as long as the following two joints 
together. 

Hub. Amazons. 
Principally distinguished by the colour of the head and that of 

the clypeus. 
ASPHjERA ULARKI, n. Sp. 

Flavous, thorax rather narrow, scarcely margined, nearly im- 
punctate, scutellum piceous ; elytra impunctate, a transverse baud 
at  the base and another below the middle violsceous blue. 

Length 2% lines. 
Head pale fulvou~, with a few punctures near the eyes, the 

latter large, the dividing space scarcely broader than their diameter, 
frontal tuberdes trigonate ; antennae fulvous, extending to the 
middle of the elytra, the basal two joints shining, the others 
pubescent, third and following joints equal, elongate ; thorax 
scarcely more than twice as broad as long, the sides but slightly 
rounded, narrowly flattened, anterior angles produced into a sniall 
tooth, the surface with some very minute punctures when seen 
under n very strong lens ; scutellum piceous ; elytra with a broadly 
flattened margin, sculptured like the thorax, flavous, with a trans- 
verse band slightly widened at  the suture and not extending to 
the sides, and a similar band below the middle, violaceous blue ; 
underside and legs flBvous, the apex of the femora generally darker 
or stained with iceous, the first joint of the posterior tarsi as 

swollen. 
long as the fo 7 lowing joints together, claw-joint xnoderately 

Hab. Amazons. 
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The coloration of this species resembles many species of mdio- 
nychis and also some of the present genus, especially A. 4-mccculata, 
Clark, and A. oblecta, Baly, but the shape of the thorax and other 
details mpst be taken int.0 account to separate it ; thg thorax in 
A. clarki is proportionately narrow and the flattened portions of the 
sides are not well separated from the rest of the surface; the head 
is rather darker in colour a d  narrowed between the eyes ; the first 
band of the elytra is slightly widened at the suture and extends to 
about one third of their length, the posterior band is quite straight 
and of the same width as the basal one. The long metatarsus 
of the posterior legs and the but moderately swollen claw will 
separate the species from any true QMionychis. 

ASPIIBRA PLUNBEA, n. sp. 
Flavous, the head fulvous, the antenna black j thorax impunctate, 

narrowly margined ; elytra scarcely perceptibly punctured, metallic 
bI uish black. 

Length 4 lines. 
Head fulvous at  the vertex, the latter with a few fine punctures 

near the eyes, frontal tubercles broadly oblique, clypens flavous ; 
antennae rather long, black, the basal joint flavous below, the 
second joint very short, the third and fourth joints equal : thorax 
about twice as broad as long, the sides moderately rounded, very 
narrowly margined, anterior margin deeply concave, anterior angles 
thickened, not produced, the surface impunctate, flsvous ; scutellum 
black ; elytra almost impunctate, of a leaden-blue colour, very 
shining ; underside and femora flavous, the tibia and tarsi black, 
the claw-joint but moderately swollen. 

Hub. Venezuela. 
Closely allied to  A .  XanthocephaZa, Har., but larger, without the 

black markings of the head and breast, and of a darker bluish 
colour. 

EXPLANATION OP PLATE XXXVIII. 

Pig. 1. ~dionychis  pardalis, p. 627. 
2. - sexsignatus, p. 628. 
3. - nigrosczitata, . 610. 
4. - princeps, p. 682. 
5. - fasciuticollis, p. 624. 
6. - ficscoannulata, p. 625. 
7. - yl?ripustulata, p. 612. 
8. - vicnneofmciata, p. 6%. 
9. - apicata, p. 623. 

10. - vagintinotata, p. 627. 
11. - siamensis, p. 629. 
12. - africama, p. 628. 
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2. O n  the Hyoid Arch of Ceratodus. By W. G. RIDEWOOD, 
B.Sc., F.L.S., Lecturer on Biology at St. Mary’s 
Hospital Medical School. 

[Received October 8,1894.1 

Since the discovery by Huxleg (5) of the hyomandibular carti- 
lage of Ceratodw, bub little has been published in the way of a 
detailed description of the h p i d  arch, and a5 the intermediate 
position occupied by the Dipnoi between the Fishes ,and Amphibia 
renders a minute knowledge of every part of their anatomy of the 
greatvest importance, the following short contribution may, by 
collating the views of various observers, be of some assistance to 
the student of ichthyopsidan anatomy. 

The most conspicuous element of the hyoid arch is the large 
ossified cerutohyal (figs. 1 and 2, ch), the extremities of which 
remain cartilaginous. 

Fig. 1. 

Cerutodus foTJtm’.-Hyoid arch, ventral view. (The hyomandibular is 
not shown.) ch, ceratohyal ; hh, hypohyal ; bh, basihyal. 

Towards its anterior end it is nearly circular in section, but 
proximally it becomes vertically compressed, with a delicately 
curved posterior edge ending abruptly against the terminal 
cartilage. 

The cartilage of the distal or anterior end articulates by .a flat 
surface with the hypohyal. 
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The hypohya2 (figs. 1 and 2, hh) is paired, cmtilaginous, and 
isodiametric, and the two hypohyals are applied t o  one another in 
the middle line by 0at, vertical, articular surfaces which open out 
in front to receive the wedge-shaped posterior extremity of the 
basihyal. 

Fig. 2. 

I 

Ceratodus forsterL-Hinder portion of the skull with the hyoid arch ; left side. 
The operaular and interopercular bones are removed. bh, basihyal ; 
hh, hypohyal ; oh, oeratohyal ; h, hyomandibular ; h q ,  hyosuspensorial 
ligament ; sq, squamosal or pre-opercular ; p, quadrab condyle; oc, 
eye-capsule. 

'$he basihyal (figs. 1 and 2, ah) is a median unpaired cartilage 
which tapers off to II blunt point in front. 

In  Giinther's (4) original description of Ceratodus the hppohyals 
are called basihyal, while the figures, and the words (p. 526) '' the 
basihyal is short, thick, cartilaginous, interposed between the ends 
of the ceratohyals and the acutely conical glossohyd," fail to indi- 
cate the paired nature of these cartilages. Seeing, however, that 
they are paired and that the term basihyal is always applied to a 
median copula, and seeing that they are, from their relation to 
the ceratohyal, evidently homologous with the hypohyals af the 
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Ganoid fishea and) Rays, the application of this name needs no 
further support. 

The term basihyal is here applied to  the median conical cartilage 
in preference to  Giinther’s original name glossohyd, because the 
cartilage is a ventral copula, corresponding in all essential respects 
with the basihyal of the Sharks, and it is with the Elasmobranch 
and Ganoid, rather than with the Teleostean fishes, that com- 
parisons should be instituted. 

The chief feature of interest in connection with these three 
anterior cartilages is the contact of the hypohyals in the median 
plane, in addition to their articulation with the basihyal. 

Bruhl (2) (Taf Ixi. Fig. 1) follows Giinther in calling the 
hypohyal the basihyal, but in another place (Taf Ixvii. Fig. I )  he 
describes it as the epiphysis of the ceratohyal This, in addition 
to being an inconsistency, is an error, since there is a cartilaginous 
epiphysis to the ceratohyal in addition to the hypohyal car.tilage 
in question, assuming even then that the term epiphysis may be 
employed in describing the skeleton of animals other than 
mammals. 

Briihl also claims to have discovered a small median uro7tya2, 
projecting back from the hypohyals and lying between the anterior 
rnds of the ceratohyals. There is certainly a small rod of cartilage 
in this situation, but, from its position between the lower ends of 
the tirst ceratobranchials, it iR more reasonable to regard it as a 
basibranchial than as a constituent of the hyoid arch. 

On comparing the hyoid arch of Cwatodug with that of a Shark, 
but little doubt can be entertained as to the homology existing 
between the elements called in each case the ceratohyal; the 
proportionate size, position, and the relations to the hyoid demi- 
branchia and to the mandibular and branchial arches, the nature 
of the ligamentous attachment to the mandible (seen better in 
Protoptcrus than in Ceratodus), all point to this conclusion. So 
that, arguing along these lines, the small cartilage (hm, fig. 2) 
c~osoly bound to the cranial cartilage, if an element of the hyoid 
arch at all, is a much reduced representative of the well-developed 
and functional hyomandibular of the Shark, a view first propounded 
by Hudey (5), and which has not been challenged except by 
Briihl (2), who proposes to call this cartilage the “ stylhyale,” 
without, however, giving his reasons for the change. 

Van Wijhe (12) accepts Huxley‘s determination, but in a foot- 
note remarks :-“ Es scheint mir jedoch nicht unmiiglich, dass 
dieses Knorpelstuck ein Interhyale reprasentire.” 

I n  a revolutionary paper by Pollard (lo), this cartilage is 
regarded as an opercular. This author, however, elects to compare 
the skull of Ceratodus with that of the Siluroids, which are by no 
means the most typical nor the most primitive of the Teleostei ; 

Briihl calls the oeratohyal the epihyal, and is supported by so recent 8 
writer as Teller (11). 
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and on comparing his figs. 3 and 4 it will be seen that the 
hyoidean nerve passes in front of the hyomandibrdar in Xilurus 
and behind the suspensorium of Ceratodus, which in his figure 
he separates from the palatine cartilage by a firm line and 
designates the ‘‘ hpomandibular.” Nerves, from their early dis- 
tribution, may safely be employed as tests of homology of parts, 
and the spiracle, being as it is a visceral cleft, has claims of equal 
importance, so that Pollard’s deduction, drawn from his conclusion 
of the non-homology of the hyomandibular of Teleostei and 
Elasmobranchii, that the spimle and the hyoidean nerve are not 
constant in their relations to the hyomandibular, tends to falsify 
the premises. It is not, however, on this account to be assumed 
that the hyornandibular of Teleostei is here considered holnologous 
with that of the Elasmobranchii, for, as first suggested by Parker, 
later researches may subsequently show their want of corre- 
qpondence. 

Seeing that accessory nodules of cartilage are so common as 
fringes to the opercular and interopercular bones and on the 
cranial ribs (as also in the Sturgeon), it might certainly be 
suspected that the “ hyomandibular ” of Cerutodw, lying as it does 
on the inner side of the operculum, belonged to this category, but 
its relation to the seventh nerve ahd to $he ceratohynl, and its 
position between the quadrate cartilage gnd the first branchial 
arcb, all point to its being a constituent of the hyoid arch. 

Oadow (3) writes (p. 458) :-‘‘ The outer surface of this hyo- 
mandibular remnant is loosely connected with the small carti- 
laginous operculum, which we know to be the result by fusion of 
the branchiostegal rays, carried by the hyomandibula.” 

The name opercular has hitherto been applied in Cwatoduus to the 
large bone of the dermal series, situated behind the pre-opercular 
aud fringed with accessory cartilages, and to re-apply the name, 
without apology or grgument, to a small cartilage must necessarily 
lead to cotifusion. 

There is no synovial articulation, in Ceratoclus, between the 
hyomandibular and the opercular, on the inner surface of which 
it lies, such as occurs in the Teleosteans and the bony Ganoids. 
The anterior edge of the hyomandibular is united with the skull 
just where the cranium proper passes into the suspensorium ; ‘and 
the distance between this spot and the auditory capsule, in the 
vicinity of Q hich the hyomandibular of fishes usually articulates, 
darks the extent of the reduction which the upper part of the 
hyoid arch has undergone. This hyomandibular cartilage was 
apparently overlooked by Giinther (a), who figures (pl. xxxiv. 
6g. 3, r )  a tubercle for the suspension and articulation of the 
hyoid arch. 

A comparison of the original specimen with this figure, which 
by the kindness of Dr. Giinther I was allowed to make, shows 
that, th i s  is, as he states, a protuberance of the suspensorium for 
the attachment of the ligament suspending the ceratohyal ; and 
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Huxley (5) was therefore unduly confident in assuming that this 
tubercle wm the hyomandibular cartilage which he had discovered, 
and in writing (p. 34) that bctbis is neither a process of the 
suspensorium, nor does it articulate with, nor take the principal 
share in, suspending Hy, which is Dr. Oiinther’s hyoid arch.”’ 

The hyomandibular is still present in thie specimen, and lies 
dorsally to the c L  tubercle,” to which a portion of the ligament still 
remains attached. 

The lower end of the hyomandibular cartilage, which Huxley calls 
the symplectic, is not embedded in t,he hyosuspensorial ligament, 
but, as a csreful dissection will show, is articulated to the dorsal 
surface of the suspensorial tubercle, whereas the hyosuspensorial 
ligament is attached to its posterior surface at a slightly lower 
level. 

Chdow’s replacement of Huxley’s accurate term ‘‘ hyosuspen- 
sorid ligament ” by ‘‘ ligamentum hyomandibulo-hyoideum ” is 
thus singularly unfortunate. 

The hyomandibular is not connected directly with the ceratohyal, 
but indirectly by means of a process of the palato-quadrate 
cartilage, so that, by a slight stretch of the imagination, the skull 
of Cerutodus might be regarded as partially hyostylic ; the bulk of 
the evidence, however, is distinctly opposed to this view. 

Briihl (2) (Taf. lxiii. Fig. 6), in a figure said to be copied from 
Huxley, shows a ligament running from the ceratohyal to the 
mandible and to the opercular, but not to the suspensorium nor to 
the hyomandibular, and in his original figures he is hardly more 
fortunate. 

Assuming the determination of the ceratohyal and hyomandibular 
correct, it is worthy of note that the region .of union of these 
elements, in the Sharks just behind the mandibular articulation, is 
here, in Ceratodus, raised considerably above the level of the 
quadrate condyle of the upper jaw (see fig. 2). 

The shape of the hyomandibular is by no means constant, but is 
subject to great individual variation, and this even on the right 
and left sides of the same skull. 
‘ By far the commonest form is that shown in fig. 3, a (p. 637). The 
cartilage is rhombic in shape and applied by its anterior edge to the 
cranial cartilage, while a ventral process, separated from the skull 
by a space for the passage of the hyoidean branch of the seventh 
nerve, is attached to the upper surface of the suspensorial tubercle. 

In  one case examined (fig. 3, b )  there is in addition a nodule of 
cartilage in the hyosuspensorial ligament which may possibly 
have the value of an interhyal. A similar nodule is mentioned by 
Pollard (lo), but not figured. 

The two sketches, fig. 3, c and d, show what variation may 
occur in the relative lengths of t’he vertical and horizontal diameters 
of the cartilage, and also that when the longer diameter is hori- 
zontal the extent of the attachment to the cranium is reduced to a 
minimum, 
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I n  each of these cases the ventral process mentioned above is 
segmented off as L separate cartilage. This may possibly be a 
symplectic from its position, as suggested by Huxley (5), but, in 

Fig. 3. 
a b 

C A? 

Ceratodm forstma.-The hyomandibular and adjacent parte. 
Letters a8 before. 

view of the great variability exhibited by the hyomandibular, it is 
doubtful whether m y  importance can be attached to its indepen- 
dence. In  the last two cmes (fig. 3, e and f) the aperture for the, 
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hyoidean nerve, instead of lying between the hyomandibular and 
the cranium, penetrates the cranium itself, and the hyomandibular 
is separated by a wide gap from the tubercle to which the h p -  
suspensorial ligament is attached. 

I t  is not impossible that the bar of cartilage behind the nerve- 
aperture is the symplectic process, which has fused above with the 
cranium and below with the tubercle (which latter in the specimen 
represented in fig. 3, e, is practicnlly obsolete); but it is more 
reasonable to suppose that the nerve has been enclosed by the 
posterior union of the edges of the notch in the cranial cartilage 
in whichit originally ran, parallel cases of the enclosure of nerves 
and blood-vessels being not uncommon. 

Little doubt can be entertained of the fact that the whole 
branchial and hyoid system has become reduced in Ceratodw in 
relation with the partial adoption of pulmonary respiration ; and the 
hyomandibular thus furnishes another and 8 very interesting 

.example of individual variation in vestigial structures. 
This reduction of the branchial skeleton is even more pronounced 

in Protopterus, where the hyomandihulnr is absent and where only 
the second and third branchial arches have epibranchial elementa, 
the other four consisting of slender cerztobranchials only. 

The hyoid gill-filarnents in Ceratodus are set on the ventro- 
internal edge of the ceratohyal, and the series extends backwards 
and upwards, internal to the byosuspensorial ligament, but stops 
short for about a quarter of au inch in the region of the byoman- 
dibular and is continued again in a line running back, parallel to 
the long axis of the bodg, to meet the upper end of the series of 
gill-filaments of the first branchial arch. Thus not only is the 
continuity of the gill broken in the region of the hyomandibular, 
but the direction of the series of filaments becomes changed. 

The gill-rakers, on the other hand, form a continuous series run- 
ning along the upper and inner edge of the ceratohyal, curving 
forwards and upwards in front of the hyomandibular, and termi- 
nating at the upper extremity of. the first branchial cleft. 

While the series of hyoid gill-rakers and gill-filaments are close 
together along the inner surface of the ceratohyal, they become 
widely divergent above, the upper end of the first branchial arch 
being situated some little distance behind the pharyngeal opening 
of the cleft. 

The upper gill-filaments are not supported by any part of the 
hyoid skeleton, but simply project from the mucous membrane and 
readily come away when the latter is stripped off, and the lower 
filaments, althoiigh supported by the ceratohyal, are but very feebly 
attached. to it and leave no marks on removal, the gill-filaments of 
Ceratodus not being supported by gill-rays. 

As before mentioned, the hyoicl arch of Ceratodus is less reduced 
than in the other living Dipnoi. 

I n  Protoptcrus there is a pedicle for the attachment of the 
hyosuspensorial ligament, situated much as in Ceratodus, and to 
the inner side of this short ligament lies a much longer and whiter 
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ligament, more strongly developed than in Ceratoclus, running 
upwards and inwards from the upperand inner end of the ceratohyal 
to the base of the skull at  the side of the parasphenoid. 

There is no basihyal nor hypohyal, but the lower ends of the 
ceratohyals are connected by ligament. 

No cartilage which might correspond with the hyomandibular of 
Ceratodus is to be distinguished. 

Owen (7), evidently describing an improperly articulated skull, 
writes : L L  a strong cylindrical and almost straight styloid bone is 
articulated by n somewhai campressed and expanded. upper extre- 
miby to the cartilaginous petmus element of the temporal ; it  extends 
downwards and forwards, parallel with the 0s tympanicum and is 
articulated to the upper part of the expanded posterior extremity 
of the ceratohyoid bone.” The ceratohyal is named correctly, but is 
unfortunahly articulated with the lower end of the cranial rib, 
which, in the figure, is made to point forwards instead of backwards 
and is called L L  styloid.” 

Writing later (8) in 1866 he adopts Bischoff’s (1) view that 
this latter bone is the suspensor of the pectoral girdle, for, in his 
fig. 41. no. 51, it is called scapula and is articulated a t  its lower 
end with the shoulder-girdle, which is called coracoid. 

Two gears later Parker (9) described it as the first pharyngo- 
branchial; and it was left to Giinther (4) in 1871 to demonstrate 
that this bone, which had suffered such vicissitudes of,nomenclature, 
is simply the first rib wliich has acquired a secondary connection 
with the sknll. 

There are no careful descriptions of the hyoid arch of Lepiclosiren, 
but it may be concluded that it differs bht little from that of 
Protopterus. 

Briihl (2) (Taf. lxiii. Fig. 8, Punkt 2) speaks of an articular 
cavity in the postero-external border of the chondrocranium for 
insertion of the hyoid apparatus ; and Hyrtl (6) states that the 
hyoid is attached to a blunt process of the quadrate, and that t h e  
ventral ends are united by a rigid synchondrosis and not by n 
ligament as in Protopterus. 

Giinther (4, p. 526) mentions the absence of basihyal and 
glossohyal (i. e. the elements named in this article the hypohyal and 
basihyal). 

We may, happily, now look forward to more minute descriptions 
of the visceral skeleton of this once rare Dipnoan in the publications 
of the numerous investigators who are prosecuting their researches 
on the specimens recently collected by Dr. Bohls in Paraguay. 

A careful examination of the hyoid system of living Dipnoi leads 
one to conclude that there is no connection between the raduction 
of the hyomandibular in these fishes and its adaptation as a secondary 
suspensorium in the Elasmobranchii (excluding the Holocephali) 
and the osseous fishes, and there appears to be very little evidence 
in support of Qadow’s view (3, p. 459) that the reduction of the 

Pre-operoular. 
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hyomandibular has resulted from the loss of a suspensorial func- 
tion. 

It is unfortunate that the remains of extinct Dipnoi do not 
furnish any clue to t,he solut,ion of this problem j but it is highly 
probable that the Dipnoi are derived from a stock in which the 
hyomandibular was as free from this suspensorial function as in the 
modern representatives of the group. 
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(Plates XXXIX. & XL.) 

I. List of the Species, new or previously unrepwented, specimens 
of which have been added to the Colkction since April 1890. 

(An asterisk indicates type specimens.) 

&AUD ATA. 
1. &nu limboryi.i, Sclater f., P. Z. 8. 1892, p. 344.-Karin 

"2. Ram palavanensis, Blgr. Ann. N. H. (6) xiv. 1894, 

*3. Rana holsti, Blgr. Ann. N. H. (6) x. 1892, p. 302.-Great 

4. Rana boylz'i, Baird.-Marin Go., California (Eigenmnnn). 
*5. Runa yrceca, Blgr. Ann. N. H. (6) viii. 1891, p. 346.- 

hills (Feu). 

p. 85.-Palawan (Everett). 

Loo Choo Islands (Holst). 

Parnassos (Eriiper) ; N. Morea (Dozcglass). 
6. R a m  chysoprasina, Cope.-Costa Rica (Underwood). 

Cf. P. 2.5.1890, p. 323. 
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"7. Rana puecketti, Blgr., inf,.a.-Natal (Queckett). 
"8. Rana nyass~ ,  Githr. P. 8. S. 1892, p. 558.-Nyassdand 

"9. Ranajohnstonii, Gthr. P. Z. 8. 1893, p. 620.-Nyassaland 

'10. Rana tenasserimensis, Sclnter f., P. Z .  S. 1892, p. 345.- 

11. Rana Zateralis, Blgr. Ann. Mus. Genova, (2) v. 1887, 

12. Rana monticola, And.-Darjeeling (Gammie, Blanford). 
13. Rana granulosa, And.-Assam (Peal) ; Burma (Limborg, 

"14. Rants varians, Blgr. Ann. N. H. (6) xiv. 1894, p. 86.- 

*15. Rann nigrovittata, B1yth.-Burma (Theobnld, Fen, Oates). 
*16. Rana oatesii,, Blgr. Ann. N. H. (6) ix. 1892, p. 141.- 

"17. R a m  hosii, Blgr. Ann. N. H. (6) viii. 1891, p. 290.- 

"18. Rana cavitympnnum, Blgr. P. 8. 9. 1893, p. 525.--N. 

19. Rana whiteheadi, Blgr. Ann. N. H. (5) XX. 1887, p. 96.- 

"20. Rana alutn, Peracca, Boll. Mus. Tor. viii. 1893, no. 156, 

"21. Pltrynobatrachus ranoicles, Blgr., infra.-Natal (Queckett). 
*22. RhacopJ8oru.s Ziber, Peracca, Boll. Nus. Tor. viii. 1893, 

"23. Rliaeophorus evevetti, Blgr. Ann. N. H. (6) xiv. 1891, 

*24. Rhacophorus macrotis, Blgr. Ann. N. H. (6) vii. 1890, 

25. Rhacophorus colletti, Blgr. P. Z. 8. 1890, p. 36.-N. Borneo 

*26. Rhacophorus otilophus, Blgr. P. 8. S, 1893, p. 527.- 

"27. Rhncophorus edentulus, F. Miill. Verh. nat. Ges. Basel, x. 

"28. Rhacophorus acutirostris, Xocq. Le Natur. 1890, p. 163.- 

"29. Rhacophorus verrucosus, Blgr. Ann. Mus. Genova, (2) xiii. 

30. Rhncophwus dulitensis, Blgr. P. 8. S. 1892, p. 507.-Mt. 

*31. Rhacophorus,fem, Blgr. Ann. Mus. Genova, (2) xE. 1893, 

(Johnston). 

(Johnston). 

Tenassefim (Indian Museum). 

p. 483.-Rangoon (Fen). 

Feu). 

Palawan (Everett). 

Toungoo (Ontes) j Bangkok (Qreening). 

Sarawak (Bose,  Everett). 

Borneo (Everett). 

N. Borneo (Whitehead) ; Sarawak (Everett). 

p. 12.-Madagascar (Peracca). 

no. 156, p. l.l.-Madagascar (Peracca). 

p. 87.-Palawiin (Everett). 

p. 282.-Sarawnk (goose) ; Balabac, Palawan (Everett). 

(Everett). 

N. Borneo, Snrawnk (Everett). 

1894, p. 840.-Celebes (Sarccsin). 

Mt. Kina Baloo (Pa?-& Mug., Everett). 

1893, p. 337.-Karin hi119 (Feu). 

Dulit, Sarawak (Hose). 

p. 338.-Karin hills (Feu). 
32. Rhacophorus dennysii, Blan€.-Foochow (Richett). 
33. Rhucophorus madagascnriensis, Ptrs.-Madagascar. 

*34. IxaZus tmvancoricus, Blgr. Ann. N. H. (6) viii. 1891, 
p. 291 .-Travancore (Fergusos). 

PROC. ZOO&. S00.-1894, NO. XLIII. 43 
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"36. 

"37. 
38. 
39. 

"40. 

"41. 

"42. 
"$3. 

"44. 

45. 

46. 
47. 

-18. 

49. 
50. 
51. 

52. 

"53. 

"54. 

55. 

"5G. 
"57. 

58. 

50. 
"60. 

"61. 

"62. 

"63. 

"35. Ixalus lon,gicrus, Blgr. Ann. N. H. (6) xiv. 1894, p. 88.- 

Ixcclus carinen'sis, Blgr. Ann. Miis. Genova, (2) xiii. 1893, 

Ixcclus pccrvulus, Blgr. 1. c.-Karin hills (Feu). 
Ixalus pictus, Ptrs.-N. Borneo (Everett). 
Ixalus lotopnlmntus, Blgr. Ann. N. H. (5) xx. 1887, 

p. 97.-N. Borneo ( Whitehead, Everett). 
Chiri.vcilus doria, Blgr. Ann. Mus. Genova, (2) xiii. 1893, 

p. 341.-Karin hills (Fen). 
P7z~ynoclei-ma asperurn, Blgr. 1. c .  p. 342.-Karin hills 

Palawan (Everett). 

p. 339.-Karin bills (Fen). 

(Fea). 
Cnssinn obseura, Blgr., infra.-Shoa (Doria). 
l€ylnnahates millsonii, Blgr., iiafm.-Mouths of the Niger 

Sp7ienop7wyne celebensis. I?. Mull. Verh. nat. Ges. Basel, X. 

Engystomcc ulbopunctatum, Bttgr. 21. f. Naturw. lviii. 1885, 

Enyystomn mua7leri, Bttgr. 1. c. p. 241.-Paraguay (Bo7ds). 
Nmzfi+ hildehrandti, Ptrs. SB. Bed. Ac. 1883, p. 166.- 

Madagascar (Peracca). 
P7iryitocara tuberatum, Ptrs. 1. c. p. 167.-Madagascar 

(Pernccn). 
Elosin bufonia, Gir.-Theresopolis ( Golcli). 
Hylodes latrans, Cope.-Texas (Taylor). 
Hylodes melanostictus, Cope.-Monte Redondo, Costa lEica 

H y l o d e s  uriehii, Bttgr. J. Trinid. Club, ii. 1894, p. 88.- 

Leptodmtylus hufonitts, Blgr. Ann. N. H. (6) xiii. 1894, 

P~~anerotis~eteheri, Blgr. P. Linn. Soc. N. S. W. (2) V. 1S90, 

A'ectophryne misera, Mocq. Le Natur. 11390, p. 182.-Kina 

Nectop7wyne s ipata ,  Blgr., ivjfra.-Dutch Borneo (Everett). 
Nectophryne hosii, Blgr. P. 8. S. 1892, p. 5C)B.-Sarawak 

Bufo spinulifer, Mocq. Le Natur. 1890, p. 181.-Iiina 

Bufo niyricans, Wiegm.-T'arapaca, Chili (James). 
Bufo mrdus, Blgr. Ann. N. H. ( G )  vii. 1891, p. 282.- 

Bufo pentoni, Anders. Ann. N. H. (6) xii. 1893, p. 440.- 

Bufo fergusonii, Blgr. J. Bomb. SOC. vii. 1892, p. 317.- 

Bufo luetkenii, Blgr. Ann. N. H. ( G )  viii. 1891, p. 455.- 

(Millson). 

1894, p. 841.-Celebes (Xarasin). 

p. 24O.-Paraguay (Bohls). 

( Underwood). 

Trinidad (Cnraeiollo). 

p. 348.-Paraguay (Bohls). 

p. 593.--1)unoon, N. 8. Wales (Plefcher). 

Baloo, N. Borneo (Ewerett). 

(Hose, fierett). 

Baloo (Euerett). 

Baluchistan. 

Suakin (Penton, Anderson). 

Travancore (Fbguson). 

Costa Rica (Oersted). 
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64. Chorophilus feriarum, Baird.-N. Carolina. 
69. Chorophilus ornntue, Ho1br.-Texas (Indian Mus.). 
66. Hyln punctatissima, Ptrs.-Theresopolis (Goldi). 
67. Hyla spegazzinii, Blgr. Ann. Mus. Genova, (2) vii. 1889, 

68. Hyla prosoblepon, Bttgr. Kat. Batr. Senck. Ges. p. 45 
p. 247.-Paraguay (Bohls). 

(1892).-Costa Rica (Xenckenb. Mus.). 
*69. H?JZCL goeldii, Blgr., inpa.-Theresopolis (Goldi). 
"70. Hyla chloris, Blgr. P. Linn. SOC. N. S.W. (2) vii. 1892, 

p. 403.-Dunoon, N. 8. Wales (Fletcher). 
71. Hyl~c congenita, Ptrs. & Doria.-N. Guinea (Doriri). 

73. Ayalychnis helence, Cope, P. Am. Phil. Soc. xxii. 1885, 
p. 182.-Guatemala (Greening) ; Nicaragua (Rothschuh). 

74. Pelobntes s?jriacus, Bttgr. Zoo]. Anz. 1889, p. 145.-Smyrna, 
(Chm'stinnia Mus.) ; Haifa (Xenckenb. Nus.) j Damascus 
(T. Bnrrois) . 

"75. .Leptobrcichiaim pelodytoides, Blgr. Ann. Mus. Genova, (2) 
xiii. 1893, p. 345.-Karin hills (Fea). 

"76. Leptobrcichium pmrwum, Blgr. 1. c.  p. 344.-Karin hills 

"72. Hylella parvulcl, Blgr., infra.-Brazil (i!lic7cn~Ylis, Golcli). 

- 

"77. 

1. 

"2. 

"1. 

2. 
3. 

4. 

(Fen). 

p. 748.-Karin hills (Feu). 
Leptohrachium carinense, BIB. op. cit. ( 2 )  vii. 1859, 

CAUDATA. 
Sala'alnundrn caucasiccr, Waga.-Near Batoum (SenclrerLb. 

Tylototriion unclersonii, Blgr. Ann. N. H. (6) x. 1892, 
A h . ) .  

p. 304.-Loo Choo Islands (Holst). 

APODA. 
Dermophis gregorii, Blgr., iiafra.--Ngatana, E. Africa 

Herpele oc7zrocephala, Cope.-Panama (Christiania Xacs.). 
Siphonop paulensis, Bttgr. Kat. Batr. Senck. Ges. p. 62 

Typhlonectes compresgcuuda, D. & B.-Manaos, Brazil 

(GrCJory). 

(1892)-S. Paulo, Brazil (1heiing). 

(Antony). 

TI.  Descriptions of new Species. 

RANA QUECKETTI. (Plate XXXIX. fig. 1.) 
Vornerine teeth in two short transverse series between the 

choannse. Head a little longer than broad ; snout obtusely pointed, 
n litt,le longer than the diameter of the orbit; nostril a little 
nearer the eye than the tip of the snout ; canthus rostralis obtuse; 
loreal region very oblique, concave ; interorbital space narrower 
than the upper eyelid; tympanum a little smaller tban the eye. 

43* 
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Fingers moderate, first not extending beyond second ; toes mode- 
rat'e, two-thirds webbed ; subarticular tubercles feeble ; a small, 
elliptic metatarsal tubercle. The tibio-tarsal art,iculation reaches 
between the eye and the nostril. Back with narrow, interrupted 
folds. Olive above, with black spot,s and a yellow vertebral stripe ; 
a blwkish canthal streak and a brown temporal spot ; limbs with 
blaclrish cross-bars ; lower parts white. 

MR. G. A. BOULENGEB. ON ADDITIONS TO THE 

Froni snout t'o vent 48 millim. 
A single female specimen from near Piet,ermaritzburg, Natal. 

Presented by Mr. F. J. Queckett. 

PIIRTNOBATRACEITS RANOIDEB. 

Tongue with a free conical papilla in the middle. 
(Plate XXXIX. fig. 2.) 

Habit slender. 
Head as long as broad ; snout obtuse, as long as diameter of orbit, 
nritli indistinct canthus ; int,erorbital space as broad as the upper 
eyelid: tympanum distinct, two t.hirds the diameter of the eye. 
First finger as long as second ; toes two-thirds webbed ; t,ips of 
fiiigers and toes not dilated ; two small metatarsal tubercles ; a 
ma l l  tubercle on the inner side of the tarsus and another higher 
up below the heel, Tho tarso-meta.tarsa1 articulation reaches far 
beyond the tip of the snout, the tibio-tarsal articulation between 
the eye and the tip of the snout. Above with small smooth warts, 
larger on the sides ; no folds. Olive-grey above ; a darker cross- 
bar between the e.yes ; limbs with faint darker cross-bars ; lips 
with dark spots ; lower parts white. 

Prom snout to vent 22 millim. 
A single female specimen from near Pietermaritzburg, Natal. 

Presented by Mr. 3'. J. Queckett. 

CASSINA OBSCURA. (Plate XXXIX. fig. 3.) , 
Toinerine teeth in two small, oblique, rather indistinct groups 

between the choanz. Head once and two fifths as broad as  long ; 
snout rounded, without canthus, hardly as long as the diameter of 
the arbit ; interorbital space as broad as the upper eyelid ; tym- 
panum hidden. Fingers moderate, first shorter than second ; toes 
moderate, oue-third webbed ; a very indistinct metatarsal tubercle. 
The tarso-metatarsal articulation reaches the posterior border of 
the orbit. Above w7it'h flat smooth warts: beneat,h with large 
granules. Dark olive above, sides lighter, with numerous roundish 
chestnut-brown spots ; a white (red ?) inguinal spot ; greyish 
brown beneath, with small dark brown spots. Male with a large, 
black, external vocal sac on each side of a, subcircular p l a r  disk. 

From snout to vent 39 millim. 
A single male speciroeu from Let Bferafia, Shoa, received from 

the Marquis Doria. 

~IYLAMBATES NILLSC~NII. 

Vomerine teeth in two mall  groups between the choana  
Head a little broader than long ; suont as long as t.he diameter of 

(Plate XXXIX. Gg. 4.) 
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the eye ; interorbital space as broad as the upper eyelid ; tym- 
panum two thirds the diameter of the eye. Pingers fully half 
webbed ; toes nearly entirely webbed ; disks well developed ; a 
small, oval, inner metatarsal tubercle. The tibio-tarsal articul a t' ion 
reaches between the eye arid the tip of the snout. Skin shagreen 
above, granular beneath. Dark purple above, sides with white 
dots ; no white line along the upper lip ; indistinct dark cross- 
bands on the head and limbs ; whitish beneath, with small brown 
spots. 

From snout to vent 65 millim. 
Two female specimens from the mouths of the Niger. 

NECTOPHRYNE SIGNATA. 

Habit slender. 

Pre- 
sented by Mr. Alvan Millson. 

(Plate XL. fig. 1.) 
Snout prominent, obliquely truncate ; loreal 

region vertical j interorbital space broader than the upper eyelid j 
tympanum very distinct, two thirds the diameter of the eye. 
Pore limb very slender, as long as the distance between the vent 
and the eye. Fingers moderate, webbed at the base, dilated and 
tmncate a t  the end j first finger ver,y short, half as long as second ; 
toes three-fourthe webbed, the disks smaller than those of the 
fingers ; two small metatarsal tubercles. The tibio-tarsal articula- 
tion reaches the tip of the snout. Above with sinall scattered 
warts of unequal size ; belly granular. Olive above, with black 
spots snrrounding an  X-shaped light marlring on the back ; limbs 
yellowish, barred with black ; whitish beneath, spotted with black. 

From snout to  vent 15 millim. 
Two specimens from Robong Mt., Kapuas district, Dutch 

Borneo. 

HYLA GOELDII. (Plate XL. fig. 2.) 
Tongue subcircular, slightly nicked behind, slightly free behind 

tlud on the sides. Vomerine teeth in two oblique groups close 
together just behind the level of the choana Head as long as 
broad; snout rounded, as long as the diameter of the orbit ; 
canthus rostralis angular ; loreal region concave j interorbital 
space broader than the upper eyelid ; tympanum distinct, half the 
diameter of the eye. Fingers free ; no distinct rudiment of pollex; 
toes one-third webbed j disks nearly as large as the tympanum j 
no tarsal fold. The tibio-tarsal articulation reaches the eye. Skin 
smooth above, granular beneath, the granules strongest on the 
belly. Olive or brown above, with a few large, darker, light-edged 
spots, the anterior extendiug to between the eyes j a dark cantbal 
streak and a dark, light-edged temporal band; limbs with dark 
cross-bars ; lower parts dirty white or pale brown. Male with an 
internal vocal sac. 

Collected by Mr. A. Everett. 

Froiu snout to vent: 26 millim., 0 40 millim. 
Two specimens, male and female, froni Colonia Alpina, Thereso- 

polis, Brazil. Presented by Dr. E. A. Goldi, who will shortly publish 
soiue highly interesting notes on the breeding-habits of this frog. 
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(Plate XL. fig. 3.) 
Head as long as broad : snout short, 

rounded; no canthus rostralis; eye large and very prominent; 
upper eyelid very narrow ; interorbital space broad and convex ; 
tympanum distinct, hardly one third the diameter of the eye. 
Fingers distinctly webbed at the base, first slightly shorter than 
second ; toes two-thirds webbed ; disks moderate. Tibio-tarsal 
articulation reaching a little beyond the tip of the snout. Skin 
smooth above ; belly and lower surface of thighs granulate. Greyish 
or pale brown above, speckled with white j lower parts white. 

From snout to vent 17 millim. 
Two specimens. One from Lages, Santa Catharina, collected 

by Hr. Michaelis ; the other from Theresopolis, presented by 
Dr. Goldi. 

This species appears to' be most nearly allied to H. carnea, Cope, 
but the tympanum is perfectly distinct and the coloration is entirely 
different. 

HYLELLA PARVULA. 

Tongue circular, entire. 

DBRMOPHIS GRIZGORII. (Plate XL. fig. 4.) 
15 teeth on each side of the upper jaw, 12 on each side (outer 

row) of the lower jaw. Snout rounded, moderately prominent ; 
eyes distinct, the distance betyeen them a little less than the 
length of the snout j tentacle in front of and beiow the eye, twice 
and a half as distant from the nostril as from the eye. Body 
moderately elongate ; 160 folds, the posterior close together 
(duplicatedj, all except the anterior and posterior interrupted 
above and often also beneath. Tail indistinct, rounded. Dark 
brown above, paler beneath. 

Total length 280 millim. ; greatesb diameter of body 10 millim. 
A single specimen was obtained at Ngatana, E. Africa, by Dr. J. 

W. Gregory. It was referred to D. thornensis, Bocage, by 
Dr. Giinther (P. Z. S. 1894, p. 88). The latter species (Pl. XL. 
fig. 5 )  differs in the more pointed snout, the length of which does 
not exceed the interocular width, and the distance between the 
tentacle and the nostril is four to five times as great as between 
the tentacle and the eye (cf. PI. XL. fig. 5) .  

EXPL&NATION OF THE PLATES. 

PLATE XXXIX. 
Fig. 1. Runa puccketti, Blgr., p. 643. 

2. Phrynobatruchus rumoides, Blgr., p. 644. 
3. Cassina obscuru, Blgr., p. 644. 
4. HyZambutes rnidlsonii, Blgr., p. 644. 

PLATE XL. 
Fig. 1. Nectophyne signuta, Blgr., p. 645. 

9. Hylu gueldii, Blgr., p. 645. 
3. HylellaparvuZu, Blgr., p. 646. 
4. Demophis gregorii, Blgr., p. 646. 
5. - thornensis, Bocage, p. 646. 

( x 2.) 
(x  2.) 
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4. O n  some Foraminifera from the Microzoic Deposits of 
By R+, J. LECXMERE GUPPY, Trinidad, West Indies. 

C.M.Z.S. 
[Received August 27, 1894.1 

(Plate XLI.) 

$1. hbtroductory. 
A paper of mine on the Microzoic deposits of Trinidad was read 

before the Geological Society of London on the 8th June, 1892, and 
published in the November 1892 part of the Journal of the 
Society. Subsequently I communicated to a locttl scientific 
society of Trinidad a notice on the subject. But in these papers 
I did not deal with the novelties I had discovered in these rocks. 
Having bern prostrated by a most serious illness I was unable for 
a long time to follow up the subject ; and when I did so my work 
progressed but s l o ~ l y .  Hence 1 am only now in a position to  
make known some forms which appear to be new, and to bring 
forward some observations which may possibly throw light on the 
evolution of certain forms of the Foraminifem. 

The species of Foraminifera have possibly as definite a form as 
most other species of organic beings. The amount of variation 
among what are called the higher animals is very great, as is shown 
by the fact that in some cases a single natural species has been 
made into a dozen or more by naturalists. W e  are not always 
acquainted with the limits of variation of a species, and we are 
often misled, or surprised and puxzled, by the occasional appearance 
and partial persistence of an embryonic condition which we do not 
understand j for example, the exceptional appearance of a specimen 
of Frondiculnria or Nocloosa>ia with a Cristellarian commencement. 
But in what are called the higher animals we are are not unfamilinr 
with the occurrence or persistence of what are known as embryonic 
characters. Such characters have thrown most valuable light upon 
the affinity and course of development of animals and plants. So 
they will probably do in the case of Foraminifera. 

$ 2. On the Initial Stage of Frondicularia. 
The specimen exhibited (Plate XLI. fig. 7) might, by some rhizo- 

podists, be called Layena ybbasn. It is in all essential respects 
similar to  the specimens figured under that name by Sherborn and 
Chapman (Journ. R. Microsc. SOC. 1886, pl. xiv. figs. 11,12). But 
my impression is that it is none other than the initial chamber of a 
Polymoryhina. Messrs. Parker and Jones, in a memoir on North- 
Sea Foraminifera (Ann. & Mag. NRt. Hist. ser. 2, vol. xix. p. 273, 
1857), perceived that the primordial segment of Polymorphina 
resembled a Lapnu’. They remark of specimens of this kincl 

The 
figures of L. globosa in the Challenger ’ Report are true &gome, and do not 
exhibit this form. 

See also the specimens figured by Reuss, ‘ Lagenidem,’ pl. i. figs. 1-3. 



648 ME.  R. J. LECHMERH GUPPY ON SOME “ov. 6, 

that ‘‘ they exhibit an early condition of Polymorphina, in which 
we see an entosolenia, slightly modified, playing the part of the 
primordial chamber of this form. This entosolenian condition of 
PolymorpiLina is nearly always apparent in specimens sufficiently 
small or unadvanced to leave the early chambers translucent and 
open to examination. . . . . . . . 8 6  they advance in growth the 
individual Polymorphince are invested with additional chambers 
after a type peculiar to then~selves, but in a very irregular manner 
as regards the capacity and shape of the chanzbers.” 

If such a unicellular Polymorphina as the one shown in my 
fig. 7, or in Parker and Jones’s figure just referred to, takes on 
additional chambers in a regular series on one side only instead 
of alternately on different faces of the shell, it becomes a 
Cristellnria either straight, curved, or involute. I n  Purther explan- 
ation i t  may be stated that in Polymorphina the chambers are de- 
veloped alongside of, and adherent to, each other and the primordial 
chamber like drops of resin which have exuded from a tree. But 
if the chambers are developed in a single symmetrical and regular 
series, straight or curved, each segment being developed from and 
adherent to the preceding one only, the organism is a Cristellaria, 
and so may attain a considerable development in this shape. The 
Cristellarian segments are added consecutively on one side only of 
the previous segment, and may be represented as one of the 
branches of a letter V inverted, the aperture being at the one end 
(the apex) of the V ;  the other branch, in the caRe of a true 
Cristellaria, not being developed. If, however, at a cerzain stage, 
the other branch of the V becomes developed, the previous segment 
being embraced, not on one side only, as in the Cristellarian form, 
but on both sides, and the aperture being at the apex, we have a 
Flabelline Fronclicularia. I n  this form, generally speaking, the 
segments are extremely compressed, the whole test being scarcely 
as thiolr as ordinary paper. 

In fig. 1 (Plate XLI.) we haie a shell with a Cristellarian 
beginning, passing into a Nodosaria. This may be called 
the Amphycoryne-form of Nodosnria, just as the specimen de- 
lineated in fig. 3 inay be called the Plubcllina-form of Frondicu- 
laria. The specimens figured illustrate the development of the 
genera to which we give the names of FroncZiczclaria and Nodosaria, 
and suggest the conclusion that the primordial forms from which 
they were evolved resembled a Lagena and that the next steps of 
the evolution were represented by Polymorphina and Cristellaria. 
Frondicularia is no doubt the next step in one direction : whilst 
in  another the evolution takes the line of Nodosaricc. Hence it 
appears that Nodosaria is not directly developed from Lagena. 
The generic forms called Polymorphina, Uviyerina, and S’ugrina 
intervene. W e  have thus an explanation of facts hitherto not 
quite easily explicable, namely, for example, the development of 
many Foraminifera from a more complex (biserial, triserial) form to  
a simpler (nniserial) form. I n  most individuals belonging to 
genera such as Frondicularicc and others of the Nodosarian series 
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what may be called the embryonic development is hidden and 
masked within so small a space (generally a mere lump or boss) 
that its details cannot be made out. But here and there a specimen 

.delays, as it were, the development of its mature form beyond the 
usual period, and enables us to ca.tch a glimpse of the genealogy of 
the type. What I have endeavoured to express and explain in the 
preceding remarks may be represented in a tabular form as 
follows :- 

Frondiculuria Nodosaria. 

I Suyrina, 
I (including FhZdZma). 

Lagena. 
‘\ 

I 
Polyinorphimz. 

\ /’ 
Primordial Forin. 
\ 

This, of course, represents the development of the Nodosarian 
and Frondicularian series only. The biserial and triserial structure 
of the Textularians, Bulimines, &c. suggests that their devalop- 
ment has lain through PoZymorphina also. ,The Globigerine, 
Rotaline, and Milioline series may have risen from the same 
primordial form ; but in these the course of development was 
different. 

0 3. Descriptions of new Forms of Forantinifera. 

1. STTLOSTOMRLLA BUGOSA, nov. gen. et  sp. (Plate XLI. 

Test usually consisting of 3-4 (but occasionally more) nodosari- 
form chambers, rather rapidly increasing. The axis is generally 
slightly arcuate. Texture rough. Aperture crescentic, ofteu 
situated in a produced neck. Internally the apertnre is furnished 
wit6 a hollow conical process, shaped somewhat like a shoe-horn, 
the open side of the process being on the inner side of the 
crescentic aperture. 

The shape of the shell is fairly represented by the figure oE 
D’Orbigny’s model of h-oclosnria radicdcc given by Parker, Jones, 
and Brady in Ann. &i Mag. Bat. Hist. ser. 3, xvi. 1865, pl. i. fig. 27. 
The last chamber is, however, ofteii more produced and terminates 
in a neck, a t  the end of which is the aperture. The texture of the 
shell is apparently of the character of that of Layenn aspera, or of 

figs. 10, 11.) 
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the Nodosaria from the Naparima beds of Trinidad I have iden- 
tified (rightly or not) with N. rugosa, DOrb. Mr. Joseph Wright,. 
E.G.S., gave it as his opinion that it was a new species of Clavzc- 
lina ; but the internal structure, including the hollow pillar, seems 
to suggest a relationship to Ellipsoidirm and Pleurostornella. 

From the Naparima Microzoic beds, Trinidad. 

2. ELLIPSOIDTNA SUBMDQSS, a sp. 
Elongate, cylindrical, smooth, shining, generally tapering, 

having 4-12 chambers. Aperture crescentic, with a hooked and 
projecting lip ancl an internal hollow pillar. 

Notwithstanding the resemblance in shape to a Nodosirria, this 
may generally be distinguished by its more regularly cylindrical 
shape, the separation between the chambers being less strongly 
marked than in most Nodosarice. The aperture and interior 
structure are more distinct marks of diEerence. The species 
represents a close approach to  Pleurosto~nellu j but the aperture is 
not situated in a depression as i t  is in that genus, it is terminal or 
nearly so. Further, in our new species the segmeuts rarely show 
a tendency to alternate as they do in Pleurostomella, though it is 
to be observed that in one or two specimens there is an indication 
of such a tendency near the apex. The aperture resembles that of 
Ellipsoidiaa ellipsoicles, as represented by Brady’s figure (Quart. 
Journ. Ceol. SOC. vol. xliv. 1588, pl. i. fig. 1). Some specimens of 
Pleurostomella subriodoscr come very close j see, for instance, the 
figures given by Burrows, Bherborn, and Bailey (Journ. R. Microsr. 
SOC. 1890, pl. viii. figs. 27-30). The shape varies from almost strictly 
cylindrical to subclavate and tapering. The texture is usually very 
close and fine and rather waxy-shining ; but in what appear to be 
old specimens the surface becomes very finely roughened and seems 
to put on an arenaceous appearance. I n  this respect it makes an 
yproacli to Stilostoniellu rugosa (described above), whose aperture 
is soniewhat similar. 

E l l i p s ~ i ~ l i i i ~ ~  subnoclosa is a lengthenecl-out form of the type I 
h:we identified as E. ezponevis, Brady, MS. (see Brady’s remarks, 
quoted by Jukes-Browne and Harrison, Quart. Journ. Geol. SOC. 
1592, p. 196). Tt is found in the Tertiary Microzoic rocks of 
Naparima, Trinidad. 

(Plate XLI. fig. 12.) 

3. ELLIPSOIDINA BXPONENS, Brady, MS. 
A smooth ovoid Foraminifer, having a crescentic aperture with a 

projecting hooked lip. Tho aboral end is generally smaller than 
the other extremity, and shows several successive chambers divided 
by very slightly sunk sutures. 

It has the internal structure of Ellipsoidiiza (Ann. & Mag. Nat. 
Hist. ser. 4, vol. i. (1868), p. 333, pl. xiii.), and I believe it to be 
identical with the form so named by H. B. Brady, in Julies-Browne 
and Harrison’s paper on the Geology of Barbados (quoted under 
the foregoing description of E. subnodosa). It runs into forms near 
E. ellipsoides ; indeed the thrce species (E. suhnotlosa, E. exponens, 

(Plate XLI. fig. 13.) 
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and E. ellips0ide8) may turn out to be only extreme variations of 
one species. E. subnodoeci and E. exponens are found in the Tertiwy 
Microzoic rocks of Naparima in Trinidad ; and, as already stated, 
E. eqonem is found in the oceanic deposits of Barbados. Brady 
truly remarks that it is more than probable that specimens 
belonging to the group may have been mistaken for forme of 
Layenci, Glanduliiw, and Nodosaria. I. add that Ellipsoidinn may 
be found to bear a somewhat similar relation to Pleurostornella that 
Glanclulina does to Nodosaria. 

4. PEONDICULARIA PLABELLIFORNIS, n. sp. (Plate XLI.figs. 5,6.) 
Test fan-shaped, widening rather rapidly, sometimes with an- 

gular projecting ends to the segments. The aperture is a narrow 
(linear) fissure between thickened everted and plaited or corrugated 
lips. The form delineated in fig. 6 is stouter aud of more even 
outline, the ends of the segments not projecting. Some examples 
(not figured) have the ends of the segments very decidedly 
projecting. 

This is wonderfully like Pavoaina J labc l l~orwi is ,  which occurs 
with it in the Microzoic rocks of Naparima, Trinidad; so much so 
that at first I confounded the two, and sent specimens of the 
.&'rondicularia to the British Museum (Natural History) under the 
name of the Pavonina. But the aperture distinguishes it easily ; 
and when once recognized there is no likelihood of one being 
mistaken for the other. 

5. GAUDRYINA PARIANA, n. sp. 
A Ghdryina of somewhat angular sectional contour. The 

triserial initial portion is triangular, the test, afterwards taking on 
the biserial Textularinn form. The test is roughened by minute 
sand-grains. 

This species is very much smaller than the dimensions usually 
attained by other members of the genus, e. g. G.pupoides; and 
the other Foraminifers found in the same deposits are with certain 
exceptions also of small size. It is from the Ditrup-bed of 
Yointapier, Trinidad. 

(Plate XLI. fig. 20.) 

chambers projecting in the form of lobulated segments. 
large, surrounded by a raised lip. 

Schwager ; but its segments are prominent nncl distinct. 
recalls Bolivina lobata. Brady. 
of Naparima, Trinidad. 

(Plate XLI. figs. 21, 22.) 

6. GAUDRYINA LOBATA, n. sp. 
Test elongate, somewhat compressed, tapering, subnrcnate, the 

Aperture 

The nearest relation of this species is probably G. baccatn, 
It a190 

It occurs in the Microzoic rocks 

7. GOXATOSP~IBRA PROLATA, nov. gen. et sp. (Plate XLI. 

Test a many-chambered somewhat prolate sphsroid, the initial 
Chambers 

figs. 14-19.) 

end generally oE rather smaller diameter than the other. 
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closely embracing. Sometimes earh successive chamber embraces 
all the previous ones ; in other cases some of the initial chambers 
are visible as indistinctly marked annular segments. A thread-like 
ridge, like a flange, surrounds the sphseroid in the direction of its 
length. This ridge, which often appears to be double, expands at  
the larger end of the test, and its two elements separating, leave 
between them a fissurine.aperture. This is an elongated narrow 
opening between two pouting lips, the lips being a continuation 
and extension of the ridge or flange. Many specimens show a 
ridge at right angles t o  the longitudinal ridge ; but this is produced 
by the breaking-away of the lust chamber at the line of suture. 

This singular organism appears to differ in some essential 
characters from any Foraminifer hitherto known, at least so far 
as 1: have beeu able t o  find out. It varies in shape from an almoRt 
perfect sphere to a sphmroid of very prolate shape, the initial 
(aboral) end being sometimes a very rounded and bl tint projection. 
The longitudinal ridge is sometimes obsolete towards the aboral 
pole, sometimes it is bingle, and occasionally it is triple, the two 
lateral elements being the most raised. In shape the test resem- 
bles a very round Glandulina, like GL. obtusissima, Reuss (Tert. 
Foram. Fauna, 1863, pl. viii. fig. 93 ; also G. glrobulus, figs. 94, 95), 
or B. ubbreviatcc, Neug. (Sherborn and Chapman, London Clay 
Foram., Journ. Microsc. SOC. 1886, pl. xiv. fig. 20), or a Lagenn 
like L. obtusa, Egg. (Reuss, ‘ Lagenideen,’ 1862, pl. vii. figs. 92,93). 
The test is hyaline, glistening, and very fine and close-grained in 
texture. 

It has only been found in the Ditrupa-bed of Pointapier, Trinidad. 

EXPLANATION O F  PLATE XLI. 
Pig. 1. Amphicoryne-form of ATodosariu hispida, D’Orb., var. 

2. Cristelluriria acdeata, D’Orb., var. A form found abundantly in the 
Ditrupa-bed of Poiutrtpier, Trinidad. Closely allied to C. wetherdlii, 
Jones, and C. fra.qaria, Oiimb. Compare also Margintdina cristella- 
rioides, Giirnb. 

Flabelline variety showing Gristel- 
For comparison with fig. 1. 

3. Fvondicularia complanata, Defr. 
h i m  initial portion. 

Specimeu showing 
( a )  Cristellarian initial portion, and (b )  portion reproduced after loss 

4. Frondkularia alata, D’Orb. (conaplanata, Defr.). 

by fracture of the origiGa1 oral portion.- 
5. Frondicularia jlahellijormis, n. sp. Usual form. In  many specimens 

the ends of the chambers project more than is shown in this drawing 
6. Frondiculariu jlubell{formis, n. sp. A thicker and stouter forin than 

the preaeding. This may be cornpared wit.h F. spissn, Terquein 
(Rupert Jones, ‘ Nonthly Microscopical Journal,’ 1876, pl. cxxviii. 

7. Initial segment of Polymorphina, comparable with Luye~zu,~ lobosu, Mont. 
8, 9. Speciuiens showing the development of Yrwroszdicukria from a 

Po{y/morphina segment. These may be compared with E’Zabellinu 
ponderosa and triquetm, Terquem (Rupert Jones, ‘ Montlily 
Microscopical Journal,’ 1876, pl. cxxviii. figs. 25, 26). 

fig. 21). 

10. Stilostomella rugosu, n. sp. 
11. The same. 
12. Ellipsoidina sub~zodosu, n. sp. 
13. Ell~ipsaidina exponens, Brndy, MS. 

A specimen with a protuberant neck. 
A specimen with a leas protuberant neck. 
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Fig. 14, 15, 16, 17, 18, 19. Gonntosphma prohtn, n. gen. e t  ~ p .  Specimens 
figs. 15, 17, and 18 showing the unbroken test with theaperture and 
ridges ; and figs. 14, lG, and 19 the ridge left by the breaking away 
of the last chamber. 

20. Guzcdryina lobata, n. sp. 
21, 22. Gaudryina parinna, n. 0p. 

5.  Note on the Petrel named mstrelata Zeucophrys by 
Captain Hutton. By Sir WALTER L. BULLER, K.C.M.G., 
F.R.S., C.M.Z.S., &c. 

[Received August 15, 1894.1 

I am indebted to Captain Hutton for a copy of his paper “ On 
a Collection of Petrels from the Hermadec Islands,” which 
appeared in the ‘ Proceedings ’ of the Zoological Society for last 
year (see P. Z. 5. 1893, p. 749). 

I n  this paper Captain Hutton describes what he takes to  be a 
new species of Petrel under the name of astrelata leucophrys, as 
to  which I desire to offer one or two observations. But before 
doing so, I should like to  notice another point, although it is of 
only trivial consequence. It is this : Captain Hutton, in writing 
of Puflnus c7~1oror7~ync7~us gives the following as a synonym :- 
6‘ P. carneipes, Cheeseman ($de Buller), Trans. N. Z. Inst. vol. 
xxiii. p. 226, not of Gould.” Now I should like to know what 
authority Captain Hutton has for quoting me here. J never saw 
Mr. Cheeseman’s specimen and was never consulted about it. 
On turning to Mr. Cheeseman’s paper, cited above, I find that he 
says :-“ 1 am not quite certain whether this species is correctly 
identified, all my specimens being fledglings that have not yet lost 
their down.” 

The same remark, as to want of authority, applies to the fol- 
lowing quotation, as a synonym of a. nigripennis, Rothschild :- 
GC a. cookii, Cheeseman ($de Buller), Trans. N. Z .  Inst. vol. xxiii. 
p. 224, not of Gray.” 

Where Mr. Cheeseman sought my assistance in  the identification 
of species he has mentioned the fact in his paper. 

As to ‘‘ CEstrelrctu Zewophrys ” (of which an excellent figure is 
given in the ‘ Proceedings ’) I may mention that I took to England 
with me on my last visit a good series of specimens which I had 
received from the Kermadec Islands, These I submitted to 
Mr. Salvin, our acknowledged authority on the Procellariidce, and 
he unhesitatingly referred them to the highly variable a s t r e b t a  
neglecta. At his suggestion I afterwards called at the Zoological 
Society’s rooms to examine the specimen sent home by Captain 
Hutton, and the type of his new species, of which a drawing was 
then being prepared for the ‘ Proceedings.’ It was undoubtedly 
of the same species. 
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November 20, 1604. 

Sir W. H. FLOWBIR, K.C.B., LL.D., F.R.S., President, 
in the Chair. 

The Secretary read the following report on the additions to the 
Bociety’s Menagerie during the month of October 1884 :- 

The total number of registered additions to the Society’s Mena- 
gerie during the month of October was 103, OE which 66 were 
acquired by presentation, 12 by birth, 14 by purchase, 4 by ex- 
change, and 7 were received on deposit. The total number of 
departures during the same period, by death and removals, was 108. 

Amongst the additions are a pair of Somali Ostriches (Sfmthio 
molybdophnncs), from Somaliland, purchased Oct. 26th. This is 
the first pair of the blue-skinned form of Ostrich, which inhabits 
Eastern Africa, that has reached us. These birds have been placed 
in the Giraffe-House, along with a pair of the ordinarr form and 
with an example of a curious pied variety of the Ostrich, deposited 
by the Hon. W. Rothschild, F.Z.S. 

The Secretary exhibited, on behalf of Dr. C. Kerbert, C.M.Z.S., 
a photograph of a Mountain-Antelope (Nemorhcedus sumntvestsis) 
from a specimen living in the Gardens of the Royal Zo01ogicn;l 
Society of Amsterdam, and remarked that he had never seen a 
living example of this rare animal, and that specimens of it in 
Museums were very scarce. 

Mr. B. Lydekker exhibited photographs and a model of a unique 
egg, the oriffinal of which had been obtained many yenrs ago in 
Southern Patagonia, and was now preserved in the Museum at La 
Plata. If not an abnormal specimen, it could not be assigned to 
any known species of bird. 

When travelling in the district where the specimen was obtained, 
Dr. P. Moreno, Director of the Museum at La Plata, many years 
ago saw numbers of small Ratite birds, which he at  first took to 
be small Rheas. By tbe natives, to whom they were well known, 
he was, however, assured that they were adult birds, allied to 
the Rheas. Desirous of confkming this information, Dr. Moreno 
applied to a friend acquainted with the district ; who replied that 
not only did he well know the birds, but thaB he possessed an egg, 
that egg being the original specimen of which a model was now 
exhibited. 

Assuming the egg to be a normal one, Mr. Lydekker was of 
opinidn that, taken in connexion with the evidence of t,wo inde- 
pendent witnesses who bad Been the birds, it  pointed to the 
existence in Southern Patagonia of a small uuknown Batite bird 
more or less nearly allied to the Bheas. 

Mr. Tegetmeier exhibited the felted covering of a long-haired 
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Angora Rabbit which had shed its entire coat in one piece for two 
years in succession. This seemed to show an analogy i n  a mammal 
to the simultaneous moulting of certain birds. 

Sir William Flower exhibited a specimen of a Hairy Armadillo 
(Tatusia pdosa), obtained by M. J. Kalinowski in the Marapnioc 
district of Centtral Peru. It had been acquired by the British 
Natural History Museum in exchange from the Branicki Museum, 
Warsaw, through the kind offices of Dr. Stolzmann. In dirnen- 
sions and other characters it exactly resembled the specimen 
belonging to the Scarborough Museum, that Sir William Flower 
had brought before the Society on November 16,1886 (see P. 2. S. 
1886, p: 419), which was identified with Cryptoph?-actus ,pilows 
of Fitzinger (32'e Versamml. deutsch. Naturf. u. Aerzte, 1856, 
Tageblatt No. 6, 8. 123), and with Praopus hirsutzu, of Burmeister. 

A communimtion from Mr. J. T. Cunningham treated of the 
significance of diagnostic characters in the Pleuronectidae. In  this 
paper the specific and generic characters of the so-called Top-knot 
(Zeugopterw) were first considered. The principal generic cha- 
racters were the perforation of the gill-septum, found also in 
Arnoglosms megastoma, and the prolongation of the dorsal and 
ventral fins on to the right side at the base of the tail. The 
marked peculiarity of habit was that of adhering to vertical surfaces. 
It was shown that this was independent of either of the characters 
mentioned, and wm due to the pumping-action of the longitudinal 
fins and their muscles posteriorly, the enlargement of these parte 
being also a generic character. No evidence of the utility of the 
specilk characters could be discovered. The characters of other 
Pleuronectidae were similarly examined, and the conclusion reached 
was that there are two kinds of characters, the adaptive and the 
morphological. 

The following papers were read :- 

1. A Description of the so-called Salmonoid Fishes of the 
English Chalk. By A. SMITH WOODWARD, F.Z.S. 

[Received November 6,1894.1 

(Plates XLII. & XLIII.) 
It is remarkable that among British fossils many of the 

commonest and most typical species have been the lea& satis- 
factorily studied and described. Among fishes this is more 
especially the case, and none have received lem attention than 
those of the English Chalk. Borne of them, uuch as the so-called 
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Salmonoids, have been assiduously collected since the days of 
Mantell, and are well represented in many museums ; but nothing 
of importance with reference to their osteology has been published 
within the last half-century. It is impossible to make further 
progress in comprehending the fish-fauna of the Cretaceous period 
until a detailed study of all the known skeletons has been accom- 
plished; and it is the object of the present communication to 
begin such a review of the materials a t  present available for 
discussion. 

A beginning is made with the so-called Salmonoids of the English 
Chalk, because these have been the least elucidated hy recent 
discoveries in corresponding strata elsewhere. The great Sauroid 
fishes like Poi-theus and the long-snouted ProtosphyrcPna have been 
discovered in perfection in the Chalk of North America, while 
Eizchoclus and Dereetis have been found beautifully preserved in 
Westph’alia and the Lebauon j but tolerably complete specimens 
rebted to the supposed Salmonoid Osmeroides are known only from 
the Chalk of Bobemia, and as these exhibit merely natural casts 
of the actual fossil they are comparatively unsatisfactory for study. 

The generic name Osmeroides was originally given by Agassiz t o  
some fishes from the Cretaceous of Westphalia, regarded by Pictet 
and the present writer as undoubted Scopeloids. Many examples 
of these species exhibit very distinctly the characteristic exclusion 
of the maxilla from the margin of the upper jaw j and they have 
few, well-spaced branchiostegal rays, without any pular plate. 
When the same name was afterwards applied to fossils discovered 
by Dr. Mantell in the English Chalk, it was expressly stated by 
Agassiz that the determination of generic identity was uncertain 
and provisional j and the following descriptiou will demonstrate 
that the Westphalian and English fishes in question belong even t o  
distinct families. Although Agassiz himself hesitated to distinguish 
between Salmonoids and Clupeoids when dealing with fossils, pre- 
ferring to  combine them in one family ‘‘ Halecidae,” subsequent 
authors appear to have unanimously assigned the English Qsmeroicles 
Zeiuesiensis to the Salmonidze. It is thus of mnch interest to turn 
to a detailed examination of the known specimens. 

1. OSMEROIDIGS LEWESIENSIS. (Plate XLII.) 
Osmeroides lewesiensis, L. Agassix, Poiss. Foss. vol. v. pt. i. 

p. 14, pt. ii. p. 105, pl. lx. b. figs. 1, 2, 5-7 (nec figs. 3, 4), pl. lx. c. 
(183444) ; A. S. Woodward, Proc. Geol. Assoc. vol. x. p. 322 

Salmo lewesiensis, G. A. Mantell, Foss. South Downs, p. 235, 
pl. xxxiii. fig. 12, pl. xl. fig. 1 (1822). 

Osrneroicles mantelli, L. Agassix, Neues Jahrb. f. Mineral. 1839, 
p. 121 (name only) ; G. A. Mentell, Wonders of Geolagy, ed. 3, 
vol. i. p. 427 (1839). 

Though many of the smaller features in the skeleton of this 
fish still remain to be discovered, nearly all its principal characters 
can now be ascertained. The beautiful series of specimens in t h e  

(1888). 
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British Museum exhibit both the head and trunk with fins, and 
these form the basis of the following detailed description. 

The hinder half of the cranial roof, the facial and opercular 
bones, and the upper branchiostegal rays are ornamented with 
ruga, mostly radiating. The cranial roof is flattened, with a faint 
tendency to a depression mesially, and the occipital border is 
excavated by a re-entering angle. The parietal bones (Plate XLII. 
fig. 2, pa.) are relatively small, longer than broad, and meet 
throughout their length in the median line, excluding the supra- 
occipital from the roof. The spamosccb (fig. 2, sq.) flank the 
parietals, forming the postero-external angle of the cranial roof, 
and produced forwards a little along the outer margin of the 
frontals. The frontals (figs. 2, 3 a, f r . )  are very large, broad, and 
rugose behind, tiapering nud nearly smooth forwards. In their 
hinder half the median suture between them is feebly dentated ; 
the anterior extremity of each exhibits a &shaped excavation 
(fig. 3 a). Occupying an indent in the outer margin of each 
front-a1 above and partly in advance of the orbit is a rugose 
elongated membrane-bone covering the prefrontal region, which is 
perhaps bmt named supraorbital (fig. 2, y . 0 . ) .  The depressed 
and expanded ethmoidal region (fig. 3 a, eth.) is widest a t  the 
palatine articulation. The supraoocipital exhibits a large vertical 
keel on its hinder face, but neither the occipital nor otic elements 
are sufficiently well displayed for description. I n  the pterygo- 
palatine arcade the quadrate (figs. 3,4, qu.) is often seen. It is 
triangular in shape, with a robust articular head, and an upwardly 
directed process arising from the lower end of its hinder border, 
clasping the thick styliform symplectic (fig. 4, sym.). The whole 
of its upper margin is apposed to the thin triangular metaptmygoid 
(figs. 3, 4, mpt.) ,  and its anterior edge is similarly in contact with 
the downwardly curved hinder extremity of the ectopterygoid (fig. 3, 
ectp.). The twisted and expanded hyomnndibular is also shown in 
one specimen, reaching the upper e d  of the symplectic; and 
there are remains of a relatively large and thin, antero-posteriorly 
elongated entopterygoid, In specimen no. P. 5680 there is evidence 
of minute clustered, pointed teeth on some thin internal bone j and 
this may have been either ecto- or ento-pterygoid. The maxilla 
(figs. 3, 5,  mx.) is robust and arched, with a large upwardly 
directed process at  its anterior end and a convex oral margin. 
The upper portion is overlapped by two large suprccma&?aries 
(figs. 3, 5,  s.mx. I, 2 ) ,  the hinder the deepest, a d  sending a 
narrow process forwards above the upper margin of the anterior 
plate. The pramaxilla, underlapping the maxilla, is small, and both 
this and the maxilla are provided with very minute clustered teeth. 
The dentary portion oE the mandible (figs. 5 u, 6, d.) is very robust 
at  the symphysis, with a cluster of minute teeth in several series ; 
the points of attachment of these teeth are shown in fig. 6 a. The 
dentary rises in the coronoid region, and its hinder margin is 
excavated for the reception of the large angular (fig. 6 ,  ag.). The 
lower border of the mandible is slightly bent inwards ; and just 
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below the angle there extends the sensory canal, opening by a 
series of pores (seen in Brit. Mus. nos. 4294, P. 6456). There 
are two large postorbital cheek-plates (fig. 3, pt.o.), thinner than the 
other external bones (except the gular plate), and there are also 
remains of suborbitals extending to the anterior border of the 
preoperculum. 

The opercular apparatus is complete and the bones are robust. 
The ope)*cuZu.m (fig. 3, OJJ.) is trapezoidal in form, about two-thirds 
as broad as deep, and marked with coarse branched rugae radiating 
from the point of suspension. The suboperculuzcm (fig. 3, s.op.), 
likewise ornamented, is almost sickle-shaped and deeply over- 
lapped by the operculum, and bears a large ascending process a t  
its antero-superior angle. The interoperculum is small, smooth, 
and much overlapped. The preoperculum (fig. 3, p.op.) is sharply 
angulated and marked with radiating rugs. There are not less 
than eighteen bi-anchiostegal rays (as shown by B.M. no. P. 5680), 
the uppermost large, broad, and rugose; and five of these are 
supported by the epihyal. I n  advance of the branchiostegal rays, 
between the rami of the mandible, there is also a conspicuous 
yubr plate (fig. 1, yu.), remarkably thin and elongated, but sbown 
both in the specimen figured and in others in the British Museum 
numbered 4207,4296, 4299, and 49891. 

The vertebral 
centra are strengthened by secondary calcifications in the form of 
small irregular longitudinal ridges ; those of the anterior abdominal 
region and the hinder caudal region are deeper than long, while 
the remainder are about as long as deep. Ribs are observable, and 
there are much thickened neural and hamal arches fused With the 
centra towards the base of the tail (B.M. no. 4303). Some styli- 
form bones in the abdominal region of no. 49592 also appear to be 
intermuscular elements. 

There is nothing worthy of remark in the pectoral arch, of 
which the long supraclavicle and relatively large and smooth 
clavicle are shown in 3 British Museum specimen, no. P.5680. 
The pectoral jiti-rays (fig. 1, pct.) are unjointed for a considerable 
distance proximally, and the foremost ray (shown in B.M. no. 
49594) exhibits an oblong expansion at  its base of attachment. 
The rays of the pelvic jins (fig. l,.pZv.) are not less than 11 in 
number and are similarly only divided quite at the distal end; 
their supporting elements are unknown. The dorsaljh, placed in 
the middle of the back, opposite to the pelvic pair and arising 
somewhat in advance of the latter, is incompletely known, but 
consists of robust rays unjointed for a long distance proximally, 
very closely divided at the distal end; the supports (shown in 
B.M. no. 49892) are large and dagger-shaped, having wide 
“wings.” The anal $n (fig. 1, a.) is small and remote; the 
ouuduZ$rz appears to  have been forked (B.M. no. 49891). 

The scales are very deeply overlapping, the covered portion 
being marked by few radiating grooves terminating at the anterior 
truncated margin. The posterior border is gently rounded, and 

The axis of the trunk is only imperfectly known. 
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the exposed portion of the scale sometimes shows only the con- 
centric lines of growth, sometimes is ornamented with very fine 
closely-arranged radiating lines of tnbercles. The latter ornamen- 
tation is probably normal aitd varies with the state of abrasion of 
the fossil. The scales of the lateral Zine are not enlarged; the 
course of the sensory canal is marked by a feeble ridge and a notch 
in the hinder border of most of the scales. 

2. ELOPOPSIS CRASSUS. 

Osmeroides crmsus, 3'. Dixon, Geol. & Foss. Sussex, p. 376 
(1850) ; A. 8. Woodward, Proc. Geol. Assoc. vol. x. p. 322 (1838). 

The name of  Osmeroides crassus was given by Dixon to a unique 
specimen from the Chalk of Sussex now in the Brighton Museum, 
but the fossil has hitherto been only briefly noticed without 
detailed description. The writer has thus availed himself of the 
kindness of Henry Willett, Esq., and the ex-Chairman of the 
Museum Committee (Edward Crane, Esq.), to examine the original 
specimen more closely. I t  comprises the head with the anterior 
part of the abdomind region of a large fish, much fractured and 
crushed and exhibiting part of the pectoral fin on the left side. 
The right side of the head is represented in P1. XLILI. fig. 1 j an 
upper view of the ethmoidal region is given in fig. l a  ; and separate 
drawings of the left premaxilla and dentary are given in figs. 1 b, c. 

The superficial bones exhibit no ornamentation, merely the lines 
of growth and in places sensory canals. The cranial roof is much 
crushed and fractured and thus too imperfect for description. The 
great extent of the frontals, however, is well shown, and the much- 
expanded and truncated ethnaoid (fig. 1 a, eth.) is completely 
preserved. The postorbital plates (fig. 1, pt.0.) cover the cheek 
between the orbit and the preoperculum, and there are also remains 
of well-developed suborbitals (s.o.). The pyemaxilla (figs. 1, i b, 
pmx.) is relatively small, elongate-triangular in shape, and furnished 
on its oral margin with a close series of small conical teeth. 
Within the mouth, and apparently fixed on the same bone, are 
also two much-enlarged teeth, laterally compressed but without 
trenchant edges ; the foremost, placed at  the anterior end of the 
bone and shoun only by the base, is the smaller of the two ; the 
second, well-preserved on each side, occurs at  about the middle of 
the bone. In the fossil the anterior ends of the premaxills are 
widely separated, but this may be due to crushing. The ma.~dla 
(fig. 1, mx.) is very large, extending backwards beyond the orbit, 
and overlapped above by either one or two supramnsillary bones 
(s.w.), which are too much crushed for description. The oral 
margin of the bone is conyexly arched, and in the fossil curves 
slightly inwards ; it bears a single regular series of very short and 
stout conical teeth, larger than the marginal teeth of the pre- 
maxilla, and there me appearances of a second series OP smaller teeth 
occuring immediately within. The dentnry bone of the mandible 
(fig. 1 c) is deep behind and tapers rapidly to an almost pointed 
symphysis ; it bears a single series of well-spaced, large, conical 

(Plate XLIII.  figs. 1, a-c.) 

4 I* 
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teeth, laterally compressed but without trenchant edges. There is 
also a pair of still larger teeth of a similar character immediately 
within the symphysis of the mandible. All the teeth are smooth. 
The preoperculum (fig. 1, pop.) is relatively thin, broad at its 
angle, and marked with radiating sensory canals. The limits of 
the operculum and suboperculum are not quite clear ; and of the 
branchiostegal rays it can only be said that they are numerous, 
perhaps about 20 on each side. A yular plate may or may not 
have been present, but no remains of it are preserved. 

The centra of the anterior abdominal vertebrae are deeper than 
long, and strengthened by peripheral secondary calcifications in 
the form of irregular longitudinal ridges. The scales ai-e large and 
smooth. 

As shown by the characters of its dentition, the fossil thus 
described evidently pertains t o  n genus distinct from that to which 
Osmeroides lezuesiensis is referred. I n  the absence of the trunk, 
however, it is difficdt to determine its precise position ; and it can 
only be said to  approach most nearly the Elops-like fishes from 
the Chalk of Bohemia and Dalmatia to which the generic name 
Elopopsis has been applied. It agrees with these especially in the 
nature of the dentition, the form of the mandible, and the 
characters of the preoperculum. As a temporary expedient, the 
Brighton fossil may therefore bear the name of Elopopsis crassus. 

3. AULOLEPIS TYPUS. 
Aulolepis typus, L. Agassiz, Poiss. Poss. vol. v. pt. i. p. 14, pt. ii. 

p. 109, pl. 1x.a. figs. 5-8 (183644); A. 8. Woodward, Proc. Beol. 
Assoc. vol. x. p. 324 (1888). 

Another generic type from the English Chalk commonly regarded 
as a Salmonoid is named AuloZepis. Only a single species, A. typus, 
is known ; but this is represented by so large a series of specimens 
in the British Museum that it. makes an important contribution 
to our knowleclge of the osteology of the Cretaceous physosto- 
matous fishes. 

The head is known allnost exclusively by the external bones. 
The cranial roof (fig. 2) is flattened mesially, but somewhat arched 
downwards at the lateral margin; and the occipital border is 
either straight or with a slightly re-entering angle. The supra- 
occ~3i t id  exhibits a median vertical keel on its hinder face, but the 
bone is almost or quite excluded from the superior aspect of the 
skull. The pam'etals (pa.)  meet in an irregular wavy suture, as also 
does the hinder portion of the front& (j>fi..), and the former bones 
scarcely attain one-third of the length of the latter ; the transverse 
suture between these two pairs of elements is likewise unsymmetri- 
cally wavy. The squnmosals (q.) are as broad as the parietals, but 
extend further forwards on the outer margin in a narrow process. 
Each frontal (fig. 3) is very broad behind and much tapering in 
front, while the longitudinal sensory canal opens on its surface in 
a series of small pores. The ethmoidal region of the cranium can 
only be described as narrow, not much expanded at  the extremity. 

(Plate XLIII. figs. 2-6.) 
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The cheek-plates are large, but comparatively thin j and the only 
evidence of ornament consists in radiating lines on the large postero- 
inferior suborbital (B.M. nos. 49903, P. 5681). The maxilla is 
very robust and arched so that the oral margin is convex (fig. 4, 
mx.). Antsriorly it is produced upwards and inwards as a long 
narrow process (p . )  above the premaxilla towards its attachment in 
the front of the ethmoidal region j the upper portion is a thin 
lamina overlapped by two supramaxillary plates (figs. 3 a, 4, smz.), 
of which the hindermost is deepest and has an anteriorly directed 
process at its front upper angle. The premaxilla (fig. 4, pmx.) is 
shown to have been moderately extended beneath the maxilla. 
The mandible is deepest in the coronoid region, and the angular 
element (fig. 2 a, ag.) is very large, extending for B length of more 
than two-thirds that of the de7elztary (d.) on the outer aurface. The 
inferior border of the ramus is slightly bent inwards, and along the 
angle thus formed the sensory canal opens in a longitudinal series 
of small pits (fig. 6). The teeth are very minute and clustered on 
the margin of both jaws. 

Behind the occipital on each side there is a small supratemporal 
plate, and partly covered by this is a large post-temnporal element. 
The operculunz (fig. 5, op.) is trapezoidal in form, nearly twice as 
deep in front as behind. The mboperculunz (s.op.) is somewhat less 
than half as deep as the latter, and has a prominent ascending 
process at its antero-superior angle. Thepreoperculwn (fig. 4, pop. )  
is well exposed, with the inferior limb sharply bent forwards j and 
its outer face is marked by a sharp vertical ridge giving rise to a 
few radiations at  the angle. The interoperculzm (fig. 5, Lop.) is 
long and narrow, and the branchiosteyal rays, shown to the number 
of eight or nine in fig. 5 (br.), are broad. It is also interesting to 
observe that between the rami of the mandible (fig. 5 ,  d.) there is 
a long narrow azygous gzclar plate (gu.), quite smooth on the outer 
face and regularly rounded at each end. 

One specimen (no. 47932) exhibits at  the back of the head 
remains of a close series of small styliform bones, acutely pointed 
at the anterior end, attached by a slight expansion at the hinder 
end. These are probably gill-rakers. 

The vertebral centrn are robust and the secondary lateral ossifi- 
cations are in the form of delicate longitudinal ridges. Appear- 
ances in nos. 49903 and P. 4247 suggest that there was a perfora- 
tion in the middle of each centrum allowing for the passage of a 
persistent thread of notochord ; while it is clear that the neural 
arches throughout and the haemal arches in the caudal region me 
fused, with the supporting centra. Ribs also are seen in the 
abdominal region, not extending quite to the ventral border. The 
number of vertebra cannot be counted, but there seem to have been 
not less than twenty in the abdominal regiou. The anterior 
abdominal vertebral centra are deeper than long-those most 
posteriorly at least as long as deep. 

Thepectoral arch is obscure, but the remains, shown from the 
inner aspect in fig. 6 ,  exhibit the relatively large elongated supra- 
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clavicle (6.~1.) and the arched clavicle (cl.) expanded at its lower 
end. Posteriorly may also be seen the large scapula (sc.), pierced 
by an oval foramen. The pelvic: arch (fig. 6, plw.) is of the 
ordinary form, the two halves separate, each expanded at the 
origin of the fin and tapering forwards. It is situated in a 
remarkably advancecl position, for the figured specimen seems to 
show that the anterior fins represented in the type specimen 
are truly the pelvic pair; while each of these fins is very well 
developed and comprises not less than eight rays ’. The dorsal fin 
(fig. 2, dlf.) occupies about the middle of the back and seems to 
comprise two or three spinous rays anteriorly. 

The anal J;n is small and remote, consisting of robust rays 
which are unjointed for a considerable length at their base. 

The scalav are thick, cycloid, and very deeply overlapping ; the 
external markings are merely those produced by the concentric 
lines of growth, but there are a few traces of radiating lines and 
crimping in the covered portion. The peculiar longitudinal 
elevations, described by Agassiz as marking the course of the 
‘( lateral line,” are apparently confined to the scales of the caudal 
region. 

4. AOEOGNATHUB BOOPS. 

Acrognathtcs boops, 11. Agassiz, Poiss. Foss. vol. v. pt. i. p. 14, 
pt. ii. p. 108, pl. lx. a .  figs. 1-4 (1834-44); A. 9. Woodward, Proc. 
Geol. Assoc. vol. x. p. 323 (1888). 

No new evidence is forthcoming as to this supposed deep-sea 
Salmonoid. It is represented in the British Museum only by the 
type specimen and a fragment. 

Conclusion. 
I n  determining the systematic position of these fishes from the 

English Chalk it is, of course, impossible to refer to the most 
distinctive external feature by which Salmonoids can be separated 
from Clupeoids. The nature of the matrix would not admit of 
the preservation of an adipose dorsal fin, even if it were originally 
well-developed. Three osteological characters of Osmeroides and 
Aulolepis, however, now made known for the first time, combine 
to suggest comparisons only in one direction, namely, with the 
modern genera Elops, Megalops, and their extinct allies. These 
characters are :-(i.) the bnion of the parietal bones mesially to the 
exclusion of the supraoccipital from the cranial roof; (ii.) the 
arched maxilla overlapped above by two large supramaxillary 
bones j and (iii.) the presence of a large gular plate. It is true 
that although in the typical Salrnonidae the supraoccipital separates 
the parietals on the cranial roof, there are rare instances (e.y,, 
Thymallus) in which the parietals are in contact throughout their 

Since this paper wa8 read the writer has observed a specimen in the 
Woodwardian Museum, Cambridge (Forbes-Young collection), in which the 
pelvic fins are beautifully preserved in the adyanced eituation here described, 
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length. Further, it is known that the double supramaxilla is not 
quite constant in the Clupeoids, Elopines, and their allies. It 
may aIso be argued that, as Dr. Giinther admits to the Clupeidae 
living fishes with a giilar plate (Elops, Megalops), there is no 
reason for excluding from the Salmonidae any primitive fishes 
which differ only from the living members of this family in the 
possession of such a plate. Nevertheless, so far as the present 
writer is aware, supramaxillaries of the form described above in 
Omnei*oidas and Aulolepis have not hitherto been observed in any 
Salmonbid, while they are a very common feature among 
Clupeoids and Elopines. The two Cretaceous genera under dis- 
cussion may therefore be provisionally associated with the latter. 
The fishes named Osmeroides from the Chalk of Mount Lebanon 
may also be placed here, for they likewise exhibit a large gular 
plate ; and Elopopis is already assigned to the same systematic 
position by common consent. Elops and MagaZops, indeed, have 
many more close allies in Cretaceous and early Tertiary strata 
than has hitherto been suspected, and the type they represent 
seems to have been dominant among the earliest Physostomi. 

EXPLANATION OF THE PLATES. 

PLATE XLII. 
Fig. 1. Osmeroides Zewesiemis ; fish from ventral aspect, two-thirds nat. size. 

a., base of anal fin ; d., dentary ; gu., gular plate ; m., maxilla; 
op., operculurn ; pct., pectoral fins; plu., pelvic fins ; s.mx.2, posterior 
supramaxillary ; s.op., suboperculum. 

2. Ditto; hinder portion of cranial roof, upper aspect. .fr., frontal; 
pa., parietaI ; s.t., supratemporal ; sp.o., aopraorbital ; q., squamosd. 
[4295.] 

3. Ditto ; side view of head. 3 a. Rostra1 region of same specimen, upper 
aspect. br., branchioste a1 rays ; m.pt., metitpterygoid ; d., deutary ; 
ectp., ectopterygoid; e t l ,  ethmoid ; fv., frontal; rnx., maxilla; op., 
operculurn ; orb., orbit ; p.op., preoperculum ; pt.o., postorbital ; 
p., quadrate ; s . m .  I ,  2, supramaxillitries ; s.op. suboperculum. 
[4296.] 

4. Ditto ; right quadrate (47t6.X metaptmygoid (m.pt.), and syrnplectic 
(sym.), outer aspect. [P. 5680.1 

5. Ditto; left maxilla (ma-.) and anprammillaries (s.mx. I ,  z), outer aspect. 
5 a. Symphysis of mandible, oral aspect, showing attachment of 

6. Ditto; right mandibular ramus, outer aspect. ug., angular; d., 
dentary. C4296.1 

[P. 7188.1 

. teeth. [49891.] 

PLATE XLIII. 
Fig. 1. Elopopsis crassus ; lateral view of head, two-thirds nat. size. 1 a. Upper 

view of ethmoidal region. 1 c. 
Left dentary, outer aspect. eth., etbnioid ; fr., frontal ; md., man- 
dible; mx., maxilla; orb., orbit; p q . ,  preo erculum; pmx., pre- 
maxilla ; pt.o., postorbital; smx . ,  suprarnaxil!ary; s.o., suborbital. 
[Willett Oollection, Brighton Museum, no. 61.1 

2a. Ri ht mandibular 
ramus. ag., angular ; w., articular ; d., dentary ; &, dorsal fin ; 
fr., frontal ; pa., parietal ; sg., squamoml. 

1 b. Left premaxilla, outer aspect, 

2. Aulolepis typus; imperfect fish, dorsal aspect. 

3. Ditto ; right frontal, upper aspect. [P. 1854.1 
[P. 5681.1 
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Fig.4. Azilolepis typzss; head, right lateral aspect. p., palatine process of 
maxilla; other letters as above. [P. 4247.1 

br., branchio- 
stegal rays ; Lop., interoperculum ; op., operculum ; s.op., suboper- 
culum ; other letters as above. 

cl., clavicle; plv., im erfect pelvic 
bone with fin ; s.cZ., supraclavicle; sc., Bcapula. [4'79323 

All the specimens were obtained from the English Chalk, and unless otherwise 
stated the figures are of the na,tural size. Except the original of P1. XLIII. 
fig. 1, the specimens are preserved in the British Museum, and the numbers 
placed in brackets refer to the Register of the Geological Department. 

5. Ditto ; head, left lateral aspect, with gular plate (gu.). 

6. Ditto ; pectoral and pelvic arches, 
[49903.] 

2. On the Gastropod Co&odaspis pusilla of Michael Sars. 
By WALTER GARSTANG, M.A., F.Z.S., Fellow and Lecturer 
of Lincoln College, Oxford. 

[Received November 20.1894.1 

(Plate XLIV.) 
The mollusk which forms the subject of the present communi- 

cation has been so rarely seen, and presents such interesting 
peculiarities, that no apology is needed for the description of a 
new specimen. I n  the main my observations confirm those of 
the discoverer of Colpodaspis, Michael Sars ; but the few points in 
which I have to modify, or supplement, Bars's interpretations seem 
to render the position and relations of the genus somewhat clearer 
than has hitherto been the case. 

The literature on Colpodaspis pusilla is not extensive, as the 
only original observations on the creature are contaiued in Sars's 
memoir' on the fauna of the Christiania fjord. Two specimens 
were found by Bfichael Sars at  Drobak, one in August 1864 at  a 
depth of 70-80 fms., the other in June 1865 at a depth of 20 fms. 
A slightly larger specimen was obtained a little later by Q. 0. Bars 
at Horten in 14-20 fms. Since the capture of these Norwegian 
specimens thirtr years ago no additional individuals appear to have 
been obtained until on Feb. 21st of the present year (1894) I 
founda a specimen in the results of a day's dredging in the imme- 
diate neighbourhood of Plymouth, about two miles south of the 
Mewstone, at a depth of some 15 fms. The ground was rough, and 
consisted of hard clean red sandstone covered with Curyophyllia, 
with which were associated Sertzclaria argentea, Hemicia ( Cribella) 
snnyuinolentn, and a sponge resembling Bowerbank'R figure of 
Isodict?ja dwsimilis (Brit. Bpong. iii. pl. IT.). 

This Plymouth individual was one eighth of an inch (3125 mm.) 
in length. I n  colour it was snow-white, speckled with opaque 
white spots. When the animal was inverted, a position which it 

M. Sam, Bidrag ti1 Rundskab om Christianiafjordens Fauna, ii. (Christiania, 

Garstang!."Faunistic Notes at Plymouth during 1893-94:' Journal Mar. 
1870), pp. 70-74, plate xi. figs. 1-6. 

Biol. Aesoc. 111. 1894, p. 219. 
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frequently assumed in captivity in order to creep, after the manner 
of so many Nudibranchs, along the surface-film, a large glandular 
mass of an orange colour could be seen through the skin in the 
anterior part of the posterior prolongation of the mantle, where 
this organ lay beneath the foot. This glandular mms of an orange 
colour in all probability represents the ‘‘ rounded brownish-yellow 
mass ” observed by Bars in a similar position and termed by him 
the liver. The anterior edges of the foot, the dorsal and posterior 
edge of the tentacles, and parts of the ventro-lateral region of the 
mantle were ciliated. 

The animal consists of a foot, a small tentaculated head, an 
elevated globose body, and a posterior tail-like pallial appendage. 

The Poot.-Sars states that the foot is well-developed and of 
about the same length as the mantle; that in front it is ae 
broad as the mantle, but becomes considerably narrower behind, 
and terminates in an obtusely rounded extremity. H e  further 
states that its anterior edge is divided in the middle by a deep 
incision into a pair of lappets with rounded extremities. These 
statements are perfectly borne out by his figures (pl. xi. figs. 1,4); 
but comparison with those supplied by myself shows that a some- 
what different interpretation must be made of the anterior parts 
of the foot. The two lappets, which in Sam’s figures are shown 
to be directed forwards, are not really, as he maintains, the divari- 
cated halves of the anterior part of the foot, but are rather to be 
regarded as a pair of expansions of the antero-lateral margins of 
the foot, analogous to the anterior horns of the foot in many 
Bolids, but differing from the latter in their greater size and 
obtuse extremities (Pl. XLIV. fig. 2).  Bars’s figures also indicate 
that they are capable of being directed forwards; but  I never 
observed them in this position myself, and must regard the con- 
dition represented in my figures as more normal than the former. 
These antero-lateral proceeses are so considerable that, in view of 
the affinities indicated by other organs of Colpodaspis, I am strongly 
inclined to regard them as homologous with those pleuropodid 
expansions so frequently met with among Opisthobranchiate mol- 
lusks. This view,receives strong support from the fact that in 
Haminea hytlntis of the Mediterranean (which appears to be a 
different species from the H. hycktis of British naturalists) the 
pleuropodia, according to Rode’, are scarcely developed except on 
the sides of the anterior region of the body. Here-to judge from 
Rode’s figure-they form elongated obtuse flattened expansions 
of the foot remarkably like those of Colpodaspis, differing only in 
their greater size and in their power of retroflexion over the back 
of the body. 

1 The term plezlropodiu was sug ested by me in 1890 as a substitute for the 
undesirable word parapodia a8 appfied to the lateral pedal expansions of Opis- 
thobranch mollusks, and has been accepted by Bergh and other writers (Journ. 
N. B. A. i. p. 419). 

Roule, ‘LRecherche8 sur lea Tectibranches eto.,” Ann. Nus. Hid. Nat. 
&Iarseille, ii. 1886, M6m. no, 3, p. 22, fig. 13. 
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The foot, upon this interpretation, must accordingly be described 
as T-square shaped, with gracefully arched anterior wings and 
rounded extremities, and of about the same length as the shell- 
bearing portion of the mantle. The median furrow of its plantar 
surface is shown in my drawing (fig. 2)  to have the same extent as 
in Sars’s specimens. 

The Head.-The grooved tentacles in my specimen correspond 
with Sars’s description, except that no mention is made in the 
latter of a low curved ridge which can be seen in my figure1 
crossing the anterior part of the head from side to side and con- 
necting the postero-dorsal edges of the two tentacles with one 
another. The eyes also are much closer together in the Plymouth 
individual than they are represented to be in Sars’s figures ; and 
the statement of the latter that t h y  are situated ‘(close behind 
and within the base of the tentacles” cannot be said to be appli- 
cable in the present case. I do not, however, think that any great 
importance should be attached to  these slight discrepancies. 

When Colpoclaspis pusilla is creeping upon a flat surface, the 
antero-lateral horns of the foot are just perceptibly in advance of 
the tentacles (fig. 2) ; but when the creature is swimming inverted 
at  the surface of the water the tentacles are then seen to  be con- 
siderably in front of the horns of the foot (fig. 2). 

The Body.-I have no addition to make to Sars’s account of the 
body proper, except that in the Plymouth specimen the edges of 
the pallial siphon were more closely apposed than seems to have 
been the case with Sars’s individuals. 

Pallial appendage.-When the animal is creeping upon the 
bottom of a vessel, a broad flattened tail-like appendage projects 
behind the mantle and seems at  first sight to be the posterior 
section of the foot. Examination of the animal from the ventral 
aspect, however, reveals that this appendage is in reality a pos- 
terior prolongation of the hinder margin of the mantle to the 
morphological left of the pallial siphon (fig. 2).  

Bars adduces no homologue of this peculiar appendage, but it is, 
in my opinion, to be directly compared with the posterior pallial 
lobes of various genera of BulIoid Tectibranchs. For example, in 
Haminea cornea Roule writes as follows :-“. . d sa partie poa- 
thieure le manteau devient assez charnu et fome  alors une expansion 
arrondie que de prime abord on serait tenti de considirer comme 
l%xtremitB du pied. Cette expcmion nous parait Btre Panalogue du 
lobe pallkal postdrieur de droite que Pon observe chez le Doridium 
meckelii, mak qui serait privd de sonJEayellwm.” 

Forbes and Hanleg a mistook this pallial lobe for a ‘‘ supra-caudal 
(equivalent to opercular) lobe,” but they correctly describe it in 
Haminea hydatis as being “large and reflected on the spire.” 

In Philine oictena also, according to Rode 3, the mantle terminates 
posteriorly in a convex margin, a little below which are two fleshy 

1 L. c. p. 19. 
2 ‘ Britlsh Mollusca,’ vol. iii. p. 642, pl. UU. fig. 3, 

&. c. p. 36. 
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prolongations, “which can be mistaken for the posterior border of 
the foot when the animal is contracted.” His figures unfortunately 
do not show this point at  all well (pl. i. fig. 25), and Forbes and 
Hanley’s figure, though clearer, does not seem to represent the 
anatomical relations correctly (2. c. pl. UU. fig. 4). 

In Philine aperta the plantar surface also consists both of foot 
and mantle : but this part of the mantle does not correspond with 
the pallial appendage of Co+odaspis, as it contains the viscera 
and shell. If it be examined, however, from the ventral aspect, the 
pallial siphon is seen on the left hand, as in Colporlaspis (fig. 2), 
and, to the right of the siphon, tshe mantle is seen to be prolonged 
into a short free membranous border, which overhangs the siphonal 
groove and even extends slightly behind it. The relations of this 
slight expansion are such that I think it may be regarded as the 
rudimentary, or probably vestigial, representative of the pallial 
appendage of Colpodnsp7is. 

Radula.-This organ was not described in Sars’s original paper, 
but a figure of it was given (without dewription) in a later work 
by G. 0. Sars l. There is a single admedian series oE sickle-shaped 
denticles on either side, and two series of slender laterals, the 
formula thus being 2, 1, 0, 1, 2. I was unable to lay open the 
contracted radula of my specimen, owing to its excessive minute- 
ness; but I determined that the number of rows in the rttduh 
was from 25 to 30, and isolated individual denticles and half-rows 
by teasing with needles. Some of these are drawn as figure 3 of 
my Plate. The admedian denticles of this radula differ from those 
figured by Sars in presenting a sharp distinction between their 
terminal and proximal parts. The handIe of the sickle shows an 
angular projection from its inner or concave edge, like the corre- 
sponding denticle in Colobocephalus costellcctws as figured on the 
same plate (fig. 16). The lateral denticles also furnish an additional 
point of resemblance between the rsdulae of these two types in 
that their points are slightly bent in a plane a t  right angles to that 
of their general surface, SO that, when the denticles are mounted 
flat upon a slide, their points are directed upwards towards the 
observer. 

Shell.-Sars has described the shell so accurately that I have 
nothing to add to his description; but my figures, being on a larger 
scale, represent its form and wonderful delicacy rather better. 

Xumrnary.-On the whole, I think this Plymouth specimen pre- 
sents features which indicate ti slight advance on the organization 
of those described and figured by Bars. I may mention its greater 
size (3.125 mm. as compared with 2.5 mm.), the greater differen- 
tiation of the tentacles, pallial siphon, and admedian denticles, and 
perhaps some increased extension of the free margin of the shell. 

A@nities.--Sars was not quite certain whether Colpodaspis 
belonged to the Opisthobranchia at all, and was much impressed by 
the fact that the foot is attached to the body by a somewhat 

Arcticae Norvegia: ’ (Christiania, 1878), plate xii. (Tabuls anatomicre) fig. 15. 
‘ Bidrag ti1 Kundekaben om Norgee Arktieke Fauna. I. Mollusca Regionia 
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narrow stalk-a feature which i t  shares with most Prosobranchs. 
Gwyn Jeffreys even informed him that he was inclined to consider 
Colpodaspis as the young of Cyprceffi europm-a view which now, 
a t  any rate, can no longer be entertained. 

I n  spits of our ignorance of the anatomy of Colpodaspis we may, 
however, as a result of the above observations, be certain that 
Colpodaspis is a true Opisthobranch. It resembles various Cepha- 
laspidea in the pleuropodial expansions of its foot (cf. Haminea), 
in the posterior appendage of the mantle (Haminea, Philine), in its 
inflated shell (Haminea, Ut&xdus), and in its radula (Philine). 
On the other hand it resembles the Notaspidea, and differs from 
the above types of Cephalaspidea, in the great extent of the mantle 
and in the form of the head and tentacles. I n  the latter point i t  
again resembles the Anaspidea, for in the young Aplysia, as I have 
often observed, there is only one pair of tentacles (the anterior 
one) for a considerable period, and these are grooved just as in 
Cobpodaspis and Pleurobrcinchus. These various points of resem- 
blance are all explicable if we regard Colpodaspis as a very primitive 
type of Tectibranchiate mollusk, belonging indeed to the Cephal- 
aspidea, but retaining in an  unspecialized condition an unusual 
number of those primitive characters which the common ancestors 
of the Cephalaspidea and Notaspidea alike possessed. It supplies 
an indubitable connecting-link between these two great subdivisions 
of the Tectibranchia j but it belongs to the group Cephalaspidea, 
in spite of the inappropriateness of the name, owing to its acquisi- 
tion of pleuropoclial expansions and a posterior pallid appendage- 
two associated features which are especially characteristic of this 
group. 

The question still remains open whether or not the creature 
described by Bars a i d  myself has assumed its adult features. 
Fischer ’ has suggested that Colobocep7icidus costcllutus and Co@o- 
daqiis yusillci are possihly only young stages of Philine or of 
neighbouring genera of Tectibranchs, owing to the radula in these 
two types resembling very closely the mdula of certain species of 
Philine (velutinoicles, lirna, anyulcitn). This theory, however, is, in 
my opinion, altogether untenable in the case of Coloboccphalus, 
uhich, beyond the radnla, presents no particularlg Cephalaspidean, 
or even Opisthobranchiate, features. The probability, on the other 
hand, that the Philinida have been derived phylogenetically from 
a Colpoclcispis-like ancestor is sufficiently great to render Fischer’s 
view in this case uorthy of consideration. The white colour of 
the body and the early enclosure of the shell by the mantle 
support this view j but the fact that all the specimens so far taken, 
which have been captured at  such different times of the year as 
June, August, and February, have been practically identical in 
structure, and have shown no special approach towards the adult 
organization of Philine, seems to me to render the view improbable. 
The possession of a similar radula by so different a creature as 

Manuel de Conohyliologie,’ 1887, p. 864. 
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Colobowphntus rather minimizes than supports the view which 
Fischer has expressed. 

EXPLANATION OF PLATE XLflV. 

Pig. 1. L‘olpodaspis yusilln, from Plymouth. 
ing upon a flat surface ; enlarged. 

Dorsal view of the aiiiroal crcep- 

F. Foot. 
M. Mantle enclosing shell. 
P. Pallial appendage. 
S. Pallial siphon. 

2. Ventral view of same, as creeping inverted on the surface-film. 
P1. Pleoropodial expansion. 
T- Tentacles. 

3. Denticles from tbe radula of same. Zeiss, Obj. D, Oc. 4, Cam. luc. 
a. A half-row, showing the sickle-shapccl admedian and the pair 

The apices are recurved upwards 

b. Same as a, but from the growing part of the radula. The 

c. Two admedian dcnticles. 
d. Lateral denticles. 

4. Two views of shell of same, enlarged. 

of lateral denticles. 
towards the observer. 

denticles are seen to be conncctecl by a chitinous sheet. 

3. On a singular case of one Snake swallowing another 
By A. D. BARTLETT, in the Society’s Reptile-House. 

Superintendent of t he  Society’s Gardens. 

[Received November 5, 1891.1 

Since January last, two fine examples of the Common Boa (Boa 
constrictor) have lived t,ogether on friendly terms iu one of the 
large compartments in the Septile-House. One of these, rather the 
larger, was presented by Messrs. Mole and Urich, Oct. 12, 1592, 
the other, rather smaller one, was purchased on Jan. 9, 1894. 

The Snakes are iisually fed at dusk once a week, and on the 
evening of October 5 th ,  Tyrrell, the keeper of the Xeptile-House, 
placed two pigeons in the den of the two Boa Consti-ictors. 
The larger one seized one of the pigeons, and no doubt swallowed 
it, after which the keeper closed the house and left. On his 
return the next morning he was astonished to find only one Boa 
in the compartment instead of two, and from the enormously 
increased size of the remaining one, he concluded at once that the 
larger Boa had sa~allowed its companion. That this was so was 
evident t,o all who visited the house. The enormous enlargement 
of the creature’s body was most remarkable. It had no longer the 
power of curling itself round, as snakes usually do, but remained 
extended nearly its full length in a straight line, and appeared to 
be at least three times its normal size in circumference. It was 
almost painful to see the distended skin, which had separated 
the scales all over the middle of the body. After examining the 
snake, my expectation was that it would ult,imately disgorge its 
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companion. I have, however, h e n  disappointed. Recalling to 
mind a former and very similar case, in which the decomposing 
body of the snake swallowed caused the death of its destroyer, I 
had much doubt about the digestive powers of this animal. But in 
the present instance the snake has not only digested its companion, 
but has regained its appetite as well as its normal size. On Friday, 
Nov. 2nd, the keeper, fiutling the creature moving about as 
if in search of food, placed a pigeon in its den, which was 
seized and swallowed immediately. 

I have had this voracious serpent measured, and find it to be 
11 feet in length. The one which it swallowed was about 9 feet 
in length. It will be seen by this that a serpent of 11 feet in 
length can not only swallow and digest another serpent only about 
two feet shorter, but is ready to feed again twenty-eight days 
afterwards. 

4. On a new Agonoid Fish (Agonus gilberti) from 
Kamtschatka. By R. COLLETT. 

[Received October 29, 1894.1 

(Plate XLV.) 

I propose to call this new Fish 

AGONUS GILBERTI, sp. nov. 
DIAGN.- Body very elongate and compressed, the tail everyzuhere 

higher than broad. Head 33-4 times in total length (cauclcil in- 
cluded); height of body 8 times. &tout very long, 3 times longer 
than the interorbital space. Barbels o n  lower side of snout and on 
tkejaius. Teeth in villiform bwncls 018 the jccws ; none on vomer or 
palatines. Spines on head cind plates o n  body much as in A. acipen- 
serinus, the spines very h igh  and pointed; plates on breast about ,10. 
First dorsal begins at the end of 4th scule; 3 scules between the 
dowals. Ventrals received in a longitudinal groove. Greyish brown 
with clarker spots ; head with shortish bands. 

1 D. 8. 2 D. 8-9. A. 10-11. P. 15-17. Lin. lat. 38. 

(Plate XLV.) 

Habitat. Karntschatlia (type specimens in the Christiania 
Museum). 

DEsaItIP!rIoN.-~he body is very elongated and compressed, 
rather high in front, and tapering to the tail. I ts  height (from 
ventrals t o  first dorsal scale) equals the length of the snout, and is 
contained in the total length about 8 times. 

The tail is compressed, long and slender j its height everywhere 
greater than its breadth. 

!!'he head-Its length is contained in foll-grown specimens 4 
times, in younger ones about 33 times in the total length (caudd 
included). 
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Thus in four specimens of different sizes the proportions are the 
following :- 

Total length 183 millim. . . . . Head-length 3.66 times. 
Total length 25.1. millirn. . . . . I ,  373  ,, 
Total length 277 ndlim. . . . . 99 4.01 ,, 
Total length 290 inillim. . . . . , I  4.02 ,, 

Snout very long, 3 times longer (or more) than the interorbital 
space (between the bases of the supraocular spines). 

Posterior part of the head comparatively smooth, the inter- 
orbital space rather concave ; no quadrangular pit on the occiput 
in front of the dorsal scales. 

Eye comparatively large j the horizontal diameter a little larger 
than the vertical. It is coiitained a little more than 2 times in the 
length of the snout, and rather more than 4 times in the length of 
head. 

Cirri on lower side of snout (in front of the premaxillary) and at 
the angles of the jaws '. 

Mouth entirely inferior j distance from premaxillaries t o  tip of 
rostral spines about equal t o  the length of the eye. 

Teeth in the jaws ; vomerine or palatine teeth none. 
Armatwe of the head.-Much like that of A. ncipenserinus. 

The rostral spines 4, two projecting horizontally forwards, two 
(behind the first) curved backwards. A third'pair on the snout 
(much nearer the eye than the rostral spines). 

Orbital ridge with a single spine (supraocular, no preocular) ; 
the lower ridge finely serrated. 

Occipital ridges, operculum, and preoperculum as in A. aripeiz- 
serinus, but the spines more pointed and longer. 

Suborbital with a double ridge at  its lower nargin, the upper 
ridge with two distinct spines behind, and a third (sometimes 
indistinct) at equal distance from the eye and the tip of the snout. 

Head with about 18 distinct spines altogether. 
Armatwe of body.-Plates on the back and sides of the same 

number as in A. acipemerinus, but the spines are longer and curved 
more backwards, and strong everywhere from head to 
Between the two domal keels and between the two lateral keels 
there are no traces of another keel (as in A. vnlsus). 

Breast with about 10 polygonal plates, 4 of which form a series 
on each side and 2 a median series ; bases of pectorals and ventrals 
also surrounded with plates. All the plates have a short spine in 
their centre. 

Their length equals that of the eye. 

Dorsal plates numbering :- 
Plates. 

From occiput to first dorsal . . . . . . (Pair) 4 
First dorsal extending over. . . . . . . . 8 
Between the dorsals.. . . . . . . . . . . . . 3 
Second dorsal extending over. . . . . . 9+1 
From second dorsal to caudal. . . . . . (Single) 15 

99 

9 )  

9 )  

All the specimens are in n bad state of prerervation and most of the barbels 
are lost. 
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The dorsal keel (coalescing with the keel on  the other side at  the 
15th plate in front of the caudal fin) is consequently composed of 
38 t o  39 plates : the lower lateral keel, extending from lower base 
of the caudal to base of the 10th pectoral ray, contaiLs 35 plates. 

From ventrals to anal ............ (Pair) 11 

From anal to caudal . . . . . . . . . . . .  (Single) 17 

Abdominal plates numbering :- 
Plates. 

The anal extending over 9 ,  10 . . . . . . . . . .  

The abdominal keel (coalescing at  the 17th plate in front of the 

Lateral line distinct ; 38 pores. 
Fins.-In the 10 specimens, at present preserved in the museum 

caudal) is formed by a series of 35 plates. 

at Christiania, the fin-rays are the following :- 

1 D. 8 2 D .  8 A. 10 P. 17-17 

8 9 10 16-16 
8 8 10 15-16 

8 9 10 ? 16 

8 8 10 17-17 
8 8 10 17-17 
8 8 10 16-17 
8 ($1) 8 11 16-17 
S 8 10 15-16 
8 9 10 17-17 

First dorsal begins behind the fourth dorsal plate and has 8 rays 
(one specimen has an additional slender ray in the space between 
the two dorsals). I ts  height equals its distance from the head. 
It extends over 8 scales ; the fir& two rays in the space between 
tlie fourth and fifth plate. 

The dorsal fins are separated by 3, sometimes by 4 plates. 
Second dorsal has 8, sometimes 9, rays, and extends over 8 

plates j behind the last ray is one pair of plates, before the unpaired 
series begins. 

Ai2aZ has commonly 10 rays (in one specimen 11) ; its hright 
equals that of the 2nd dorsal, and is rather less than that of the 
I h t  dorsal. It commences between the 11th and 12th pairs of 
scales in the abdominal series. 

Tentrals short in the female, shorter than the vertical diameter 
of the eye ; longer in the male, equalling the length of the snout. 
Each has one short spine and three articulated rays, two of which 
are divided to their base, They are received in a longitudinal 
common groove (“ Poduthecus ”). 

Pectoral has 16-17, rarely 15 rays, soine of which are sometimes 
branched in their upper half, but not always. The first ray is 
short, about equal to half the second ray; the lowermost rays a 
little thicker than the, rest. I ts  form is a little emarginate, the 
5th lower rap being a trifle longer than the 6th and 7th. The tip 
extends to a distance from the anal of 2 or 3 plates. 
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CoLouR.-Greyish brown, with dark spots and shortish bands : 
belly whitish. 

On the upper part of head the spots form longitudinal bands- 
one of these (single) running down in the median line of front, 
between the eyes. A second (and more distinct) band extends on 
each side of the snont from the tip to the anterior margin of the 
eye, hence running under the orbital rim ; in some specimens it 
is continued as a narrow ring round the eye, but commonly this is 
broken and indistinct. 

On the opercles and sides of the snout the spots are roundish 
and well marked. 

On the body also the spots are roundish, rarely oblong, their 
size equalling that of the pupil. They are darkest and most 
Tlistinct on the back, being sometimes almost obliterated on t'he 
sides. 

The colour of the fins is rather indistinct in the badly-preserved 
specimens before me. The pectorals have a dark oblong spot a t  
their bases (from about 6th to 11th ray) ; the dorsals have two 
dark bars, separated by whitish, and with the tip in 1st dorsal also 
blackish (in 2nd whitish). The caudal has a dark cross-bar a 
little behind the base, and a dark margin. The anal is apparently 
whitish to  the margiu in the female ; in the single male specimen 
at least the onter half is blackish. 

lnout to 
3orsal. 

61 
84 
80 
81 
80 
84 
86 
86 
69 
so 

Neaswrments (in millimetres). 
Nos. 1 to 9 are females, No. 10 is a male. 

Dialnetel 
of eye. 

9 
15 
14 
14 
14 
15 
15 
16 
16 
14 

---- 
No. 

1 ... 
2 ... 
3 ... 
4 ... 
5 ... 
6 ._. 
7 ... 
8 ... 
9 ... 

10 ... 

Length 
f head. 

50 
63 
64 
63 
65 
68 
68 
69 
72 
63 

-- 

Total 
length. 

(C. incl.) 

183 
254 
258 
268 
263 
270 
274 
277 
290 
258 

--- 
Height 
If body. 

Snout to 
anus. 

22 
35 
31 
31 
30 
33 
31 
35 
32 
30 

iength 
' snout. 

26 
34 
31 
32 
31 
34 
34 
34 
38 
31 

-- 
4s 
66 
64 
GO 
61 
64 
69 
70 
72 
65 

0vA.-Several of the females were filled with ripe ova ; their 
The roe had a number in the two ovaries together about 3000. 

diameter of 1.2 millim. 
PEOC. ZOOL. 8oc.-1894, NO. XLV. 45 
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LOcALITY.-Kamtschatka. I n  1879 the museum of Christiania 
received from Consul Henry Lund in San Francisco a small 
collection of fishes and marine invertebrates, collected by a 
Norwegian sailor at  Kamtschatka. Amongst the first were 12  
specimens of this species, some of which were rather defective and 
in a bad state of preservation. All except one were full-grown 
specimens. 

XEMARKK-A. yilberti is allied to A. (Podothecus) ackenseriiaus, 
Tiles. 1810, but differs from that species in several characters, 

In  A. gitberti the end of the 2nd 
dorsal is midway between the caudal and the middle of 1st dorsal ; 
in A. acipemerinus between the caudal and the beginning of the 
1st  dorsal. 

From head to caudal everywhere 
higher than broad ; in A. ncipenserinus much broader than high. 

The interorbital space is contained 3 times 
in the length of the snout; in A. acipeiuerinus a little more than 
twice. 

Dorsals more separated; interclorsal space with 3 or 4 plates, 
in A. cicipettseri?uus only 1 plate (sometimes 2) ,  or the fins almost 
contiguous. 

Ventral groove present i n  A. gilberti, absent in A. acipenserinus. 
Colour with distinct stripes on head and spots on body ; in A.  

ctcipensrriwus cross-bars on the body, the head being almost 
unspotted 

The other species of the same subgenus, A. (Podothecus) tdsus ,  
Jord. and Gilb. 1880, has the b0d.y everywhere broader than high. 
The spines of the head are inore numerous (more than 70 spines 
and tubercles on the head) : there is a deep quadrangular pit on 
the occiput; no barbels 011 lower side of snout j the 1st dorsal 
commences behind the seventh dorsal plate, and the fin-formula is 

The exact locality was not given. 

VlZ. :- 
The more elongzzted body. 

The more compressed body. 

The longer snout. 

different. 
The genus Podothecus was established by Gill in 1861’ for a 

species Vcalled P. pcristetlLus, which is comkonly believed to have 
been based on a badly-preserved specimen of A. acipenserinus. 
But it must be borne in mind that one of the characters of the said 
genus (the very one from which the name is derived), (‘ ventral fins 
received in a long Ianceohte groove,” is not shown by A. cw&en- 
serinus. 

As other essential characters of the genus are mentioned “ the 
longer spinous dorsal and the greater number of plates on the 
breast.”’ None of these characters, however, are of sufficient 
importance to justify the establishment of a new genus. 

As another character for Pocbthecus, Jordan and Gilbert state 

Proc. Acad. Nst. Sci. Philad. 1861, p. 258. 
Proc. U.S. Nat. Mus. vol. iii. 1880, p. 332. 
(‘ Spuopsis of the Fishes of North America” (Bull. U.S. Nat. Mus. no. 16, 

p. 714, Wash. 1882). 
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c c  that the gill-membranes are united to the isthmus, not forming 
a fold across it.” But this character is not always constant. The 
museum of Christiania has three specimens of A. acipemerinus, 
received through the kindness of Dr. Gilbert from the Stanford 
University, Cal. I n  two of these the gill-membranes form a 
short but distinct fold across the isthmus ; in the third it is hardly 
perceptible. In A. yiZberti some of the specimens show a trace of 
a similar fold, whilst in others the isthmus is smooth. 

A. decagonus, B1. Schn. 1801, forms another transitional stage 
between the last group and the other, in which the gill-membranes 
form a distinct fold across the isthmus (as in A. cataphractus). In  
the first species the fold is always present, but very short. 

Consequently Poclothecus can hardly rank as a yerws, but forms 
in the typical genus Agonus a group of species which, by the 
structure of the snout and the dentition, may be separated from all 
Agonicke. 

Ohristiania, Oct. 1894. 

5. On the Anatomy of Atherura africana compared with 
that of other Porcupines. By F. G. PARSONS, F.R.C.S., 
F.Z.S., F.L.S., Lecturer on Comparative Anatomy at 
St. Thomas’s Hospital. 

[Received October 12,1894.1 

The specimen of Atherura africana from which the accompanying 
notes were made was kindly placed at my disposal by Mr. F. E. 
Beddard, Prosector to the Society. I was induced to make a 
rather more exhaustive examination of certain parts of it than I 
otherwise might have done because I hope that some day I may have 
the chance of dissecting its Eastern relative, Atherwra macrura, and 
of comparing the anatomy of the two. Professor Mivart’s account 
of the anatoiny of Erethizon doi*satzcna was of great value in com- 
paring Atheruru with the Tree-Porcupines j but I was unable to 
find a complete account of a dissection of a Ground-Porcupine, 
and am indebted to Professor Stewart for the gift of a spirit- 
specimen of a young Bystrix cristatu, which I dissected par; passzc. 
I am also indebted to Professor Howes and to Mr. Oldfield 
Thomas for their kindness in allowing me the uc1e of their osteo- 
logical collections. 

OSTFIOLOGY. 
The skull of Atkrura has already been described by Bray’ and by 

The former gives the chief characteristics of it and Gunther ”. 
P. Z. 8.1847, p. 104. 
P. Z. 8.1876, p. 743. 

46* 
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describes the tee th ;  the latter figures the base of the skull in 
A. africalza and A. macrura, and mentions several points by which 
they can be distinguished. The teeth of t h e  animal I examined 
agree with Gray’s description, except that I was unable to make 
out any folds on their hinder edge. The premolars were in the 
process of being replaced by the permanent teeth, and this process 
was much further advanced in the upper than in the lower jaw. 
As I believe that the date of the  shedding of the milk-premolars 
is unknown, it mny be worth recording that t,he following epiphysial 
lines could be distinctly made out :-Upper end of humerus, lower 
end of femur, tip of olecranon, lower end of radius, upper and 
lower ends of tibia, lower end of fibula, hinder margin of ramus 
of ischium. The epiphysis for the crest of the ilium had practically 
disappeared. 

Fig. 1. 

Base of Skull, showing the temporary premolar tooth being replaced by the 
permanent one. 

a. Permanent premolar. 
b. Temporary premolar. 

I n  addition to the points noticed by Gray and Giinther, which it 
is unnecessary to recapitulate here, there are one or two others 
which seem of value in distinguishing the skull. In  the first 
place, in A. afiiccma the frontal bone projects forward as a 
triangular spine for some little distance between the nasal bones. 
This characteristic was noticed in six out of seven skulls of 
A. afrieana, while in only one out of four specimens of A. macrura 
was i t  present. All the other Porcupines which I have examined 
1 1 , ~ ~  a straight suture between the nasals and the frontal. 
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In A. nfricana the suture between bhe malar bone and the 
maxilla is much further forward than in A .  nzacrura, its distance 
from the nearest point of the great infraorbital foramen being 
from Q to 4 in., while in A. rnucruru it is consiclerablg over 

Another point worthy of notice is that in 4 out of 6 skulls of 
A. cifricann an OY antiepilepticiim or Wormian bone at t.he junction 
of the coronal and sagittal sutures was present. Tn four skulls 
of A. macruru it was not seen once ’. 

The cervical vertebra are remarkable for the large and recurved 
spine of the atlas. The sixth shows a large ventral tubercle on 
the transverse process corresponding to the carot,id tubercle of 
human anatomy. 

The thoracic vertebra are 14 in number, the anticlinal being the 
13th. The transverse processes gradually broaden and tend to 
bifurcate until a t  the 8th there is a fairly distinct metapophysis 
projecting from the anterior part and an anapophysis from the 
posterior. 

The lumbar vertebra (fig. 2, p. 678) are 5. The anapophyses are 
well marked until the last one, where they disappear ’. Ventral to 
the disc between the first and second vertebra are two orcsific nodules 
about the size of pins’ heads, which apparently are serially homo- 
logous with the chevron-bones in the caudal region, and probably 
correspond to the intercentral in the Mole, although 1 believe 
that these structures have not yet been described in Rodents. I n  
another specimen which I examined I found these nodules betmeen 
the 2nd and 3rd, 3rd and 4th, and 5 t h  and 1st sacral ’. 

All 
the costal processes are completely fused into a horizontal plate, 
while the spines are only slightly fused. I n  the structure of the 
sacrum Atherura agrees with Hystrix ancl differs considerably from 
t,he Tree-Porcupines. 

There are 21 caudal vertebra, the first four of which have 
projections from the ventral surfaces of the costal processes. 
Between the last sacral and first caudal vertebra chevron-bones 
are seen as small nodules, Between the first and second caudnls 
there is a small hamal arch ending ventrally in a point; beyond 
this the hEmal spines broaden out anteriorly but are compressed 
laterally ; there are altogether 16 of them. 

The sternum consists in one case of five and in another of six 
sternebra. I n  front of the anterior one there is a leaf-shaped 
cartilage. The anterior sternebra or manubrium is remarlmble in 
the animal I dissected in that the first and second costal cartilages 

W. Gruber in ‘M6moiree de l’Acact6mie de St. Pbtersbourg,’ xix. no. 9, 
describes the presence of t h i s  bone in severd Rodents, but not in Porcupines. 

I n  another specimen they were absent in the last two. 
The occurrence of these paired iiitercentra is interesting when compared 

with a paper by Boulenger, P. 8. S. 1891, pp. 114 & 170. In it he points out 
that, in Lizards, the istercentra or hypapophyses may be either paired or 
median. 

in. 

I n  the seventh this tubercle is suppressed. 

The sacral vertebra are sometimes three, sometimes four. 
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are attached to it, close together, about its middle ’. In all other 
Porcupines the second rib is attached to the junction of the first 
and second sternebra, as it is in most other mammals. 

Fig. 2. 

Lumbar Vertebrs, showing the position of the intercentra. 
a a a. Intercentra. 

The xiphisternum is long and nai*row and tipped with a cres- 
centic piece of cartilage. 

There are fourteen ribs, of which eight are vertebro-sternal, two 
vertebro-costal, and four vertebral. 

The clavicle is thin and curved and is cartilaginous at each end. 
Internally a rod of cartilage half an inch long connects it with the 
sternum, while externally there is a leaf-shaped cartilage which 
overlaps the coracoid process. The clavicle is firmly attached to 
the coracoid by the coraco-clavicular ligaments, but there is 
practically no connection between it and the acromion. 

normal position, 
In another specimen at the British Mqsenm, the second cartilage wm in it8 
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The scapula is remarkable for the straightness of the axillary 
border, which always shows more or less of a curve in the other 
Porcupines. The metacroniial process is flat and triangular and 
fairly broad at  its base; i t  is situated a t  the extreme end of the 
spine, and the acromion is aborted beyond it. This arrangement 
is the same in 5ystri.z and EretAizon, but differs from Sphinyurus, 
where the metacromion is some distance from the tip of the 
acromion. 

The humerus closely resembles that of Hystrix ; it differs from 
that of the Tree-Porcupines in the patency of the supratrochlear 
foramen. 

The radius is more arched than in Hystrix, but less so than in 
the Tree-Porcupines. The grooves for the radial extensors of the 
wrist and the extensor ossis metacarpi pollicis are well marked. 

I n  the ulna the lower epiphysis is united to the shaft ; it ends in 
B well-marked styloid process which fits like a pivot into the 
cuneiform bone. In adult specimens of Eretiiizon and SlAinyurus 
the lower epiphysis of the ulua was separate. 

The first row of carpal bones corisists of a scapho-lunar, cunei- 
form, and a large pisiforin. The radial sesamoid lies across the 
palm and articulates with the scapho-lunar. The bones of the 
second row are normal except that, owiug to the smallness of the 
unciform, the 5th metacarpal articnlates largely with the cuneiform. 
The phalanges of the thumb are distinct as they are in Hystrix. 
In Erethizon and Sp?&yurus they ard fused together. 

The 0s innominatnm resembles that of Hystriz in the prominence 
of the anterior and posterior ventral spines (corresponding to  the 
anterior superior and anterior inferior spines of human anatomy), 
in the length of the symphysis pubis, and in the pyriform 
shape of the obturator foramen. The iliac surface is narrow 
and looks downward. I n  the Tree-Porcupines the iliac surface 
is broader, the spines less marked, the symphysis shorter, and the 
obturator foramen more rounded. 

The femur of At7~erura agrees with that of Hystrix and differs 
from that of the Tree-Porcupines in that the trochanters project 
more and bhe digital fossa is deeper. A third (gluteal) trochanter 
is only present i n  Erethizon. 

There are two fabellm in Atherurcc. 
The tibia, as in all Porcupines, shows a prominent cnemial 

crest about the middle of the shin. 
The fibula is broad and flat above but soon becomes prismatic 

below ; it articulates at  both ends with the tibia and below with the 
astragalus. 

The tarsus shows s calcstnenm singularly flattened from above 
downward, forming a very deep groove for the flexor longus 
hallucis. 

The navicubr, as in all Porcupines, consists of two portions 
lying side by side ; articulating with the inner one there is a large 
triangular bone, presumablj the prehallux, which i s  folded under 
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the sole, lying beneath the head of the astragalns instead of pro- 
jecting from the inner side of the foot as in the Tree-Porcupines. 
There are three cuneiforms and a cuboid. 

The t.ao phalanges of the hallux arc) clistinct, as they are in 
Hjlstrix and Erethizon ; in S~hinyurus they are fused together. 

THE MUSCULAR SPBTEM. 

The muscles of AtAemra ae re  found to resemble very closely 
those of Hysb-ix, described in the “Myology of the Sciuromorphine 
and Hystricomorphine Rodents.”’ In that paper I stated that I 
had only noticed two definite muscular characteristics of the 
Hystricida as B family :- 

I. The Iatissimus dorsi at its insertion wraps round the lower 
border of the teres major. 

2. The scalenus anticus is absent. 
Both of these points are noticeable in Atherura. 
The points of difference suggested between the Tree- and the 

Ground-Porcupines were much more numerous, and I have care- 
fully tested them on Atherum :- 

1. The digastric agrees with Hystrix in only having a slight 
constriction between the two bellies, in this constriction a thin 
layer of tendinous fibres is found on the surface. It differs from 
Spltingurus in not having a strong tendinous slip from the posterior 
belly to the hyoid bone. 

2. The oll10-hyoid is absent, agreeing with Wysfrirc, in which it 
is either absent or rudimentary, and differing from the Tree- 
Porcupines, in which it is a large muscle. 

3. The levator clavicnlz? rises from the basioccipital bone as in 
IIJ?fgirix. In the Tree-Porcnpines it comes from the atlas. 

4. The sterno-scapularis rises from the first part of the bony 
sternum, not the leaf-shaped cartilage. A few fibres go to  the outer 
part oE the bony clavicle, the rest are continued as the claviculo- 
scapularis, which runs to the spine of the scapula but only covers 
the outer part of the suprazlpinatus. This arrangement corresponds 
with that found in Hystriz, in which the two parts of the sterno- 
scapularis are continuous, in Sphinprus they are practically 
separate. 

the Tree-Porcupines bath heads are present. 
5. The biceps cubiti has only the long head as in Hystriz. In 

6. The coraco-brachialis is inserted from iust below the insertion 
of the Iatissimns dorsi to just above the iiternal condyle by one 
continuous attachment. The mnsculo-cutaneous nerve passes 
through the muscle, i. e.  a few fibres which are inserted lowest 
pass superficial to it. If we regard the musculo-cutaneous nerve 
as the separation between the second and third heads of the 
coraco-brachialis, both t,hese heads are present in Atherzcra, and 

’ P. 11. S. 1894, p. 251, 
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in this respect it differs from Hystrix and agrees with the Tree- 
Porcupines. 

7 .  The brachialis anticus consists of two parts as in H!ystrix, 
but these two parts are closely blended. In  Sphirprus only the 
external or long head is present. 

8. The extensor secundi internodii pollicis is absent in Athericrn 
as it is in the Tree-Porcupines. 

9. The pyriformis is present, as in the Tree-Porcupines. It is 
absent in Hystrirc. I am not inclined to place any great reliance on 
the presence or absence of this muscle, as it seems occasionally to 
miss its attachments to the sacrum and to  rise from the upper 
margin of the great sciatic notch ; in these cases i t  becomes so closely 
connected with the gluteals as to be almost indistinguishable. 

10. The biceps femoris consists of two parts, as in the Tree- 
Porcupines. 

11. The peroneus quarti digit; is present as in Hystrix. I n  the 
Tree-Porcupines it is wanting. 

It will thus be seen that in most of these points Atherura agrees 
in its musculature with Hystrix, although in a few it approaches 
that of the Tree-Porcupines. 

Further observation is, however, necessary in order to eliminate 
individual variation, and to determine which muscles are really 
valuable for classificatory pnrposee. 

The rest of the muscles were examined, but uere found to 
correspond so closely with those of l[ystt.ix that it would be 
almost a recapitulation of that animal to describe them in detail. 

It was found in Hystrix. 

TIE DIGESTIVE SYSTEM. 

The toiayue is long and narrow, and is marked by a median 
furrow which is most distinct in the anterior part. The anterior 
third of the dorsum is covered by transverse rows of horny scales, 
the free edges of which are directed backwards and are serrated, 
but not so deeply as in Hystrix. There are usually three scales in 
each row. The posterior two-thirds of the dorsum of the tongue 
is covered with fine, backwardly directed, filiform papillae, which 
give the organ a velvety appearance. The fungiform papilla occur 
on each side of the median furrow, but are most numerous in the 
anterior and posterior thirds of the organ. There are two circum- 
vallate papilla. The pqillro foliata: consist of about ten parallel 
vertical slits, their posterior margin extending as far back as the 
level of the circumvallate papillae. 

On the under surface of the tongue the fungiform papille are 
seen to extend over the tip and, with some of the filiform, to cover 
about a quarter of an inch of the lower surface. The rest of this 
surface is quite smooth. 

On comparing the tongue of Atherura with that of Hystrin: 
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mistata and H. javnnica, it will be noticed that the general resem- 
blance is very great. The chief points of difference are :- 

1. That the scales are more deeply serrated in Hystrix. 
2. That the fungiform papillae are more numerous. 
3. That the foliate papillir: have more ridges and grooves. I n  

the specimen of H. juvanica examined there were sixteen parallel 
grooves, while in that of H. cristata there were twenty. I do not 
know whether the number of ridges and grooves in the foliate 
papillae is constant in different individuals of the same species. 

The tongue of Erethizon clorsatum described by Mivart’ differs 
a good deal from that of Atherura. There is no median groove 
except at the hinder margin, while the serrated scales so remark- 
able in Atherura and H p t r i x  are not noticeable. 

Buccal cavity. On each side of the mouth bhere is a small cheek- 
pouch lined with hair, and opening between the incisor and 
premolar teeth. 

The pharjnx is a continuation of the oesophageal tube up to the 
posterior nares. There is a small round opening into the mouth 
in its anterior wall, just above the laryngeal aperture. There is 
no uvula. 

The cesop7hagus is narrow above and is reinarkable for the 
thickness of its mucous membrane. 

The stoinnch is simple and resembles that of Man in its shape ; it 
differs from Hystri.2: ctistata and jnvanica in the absence of the 
S ~ C C U ~ U S ,  and from that of EretJiizon in not being bent on itself and 
in its less elongated form. 

The’pylorus has a very thick muscular ring with a calibre only 
large enough to admit a small quill. Immediately to the outer 
side of this is the opening of the large bile-duct. 

The pancreas is a solid tongue-like gland situated behind the 
stomach ; as the viscera were somewhat decomposed before they 
came under observation, I failed entirely to find the pancreatic 
duct or its place of opening. 

The spleen resembles that of Hys t rb  in being a tongue-like 
gland, without any notches, situated close to the great cul-cle-scic 
of the stomach. In  Erethizon this 
organ is oval. 

The duodenum forms a large open loop, its calibre at  first is 
very great, but it narrows rapidly. 

The great omentum is about 1 inch long, it reaches a little 
beyond the umbilicus, but not as far as the bladder. 

The small intestine is 15 ft. 4 in. long, including the duodenum. 
The cmum is very much shorter than in Ercthizon, being only 

7+ inches instead of 28. The ileo-cam1 valve is an oval opening 
inch long, the lips of the valve are slightly patulous. There is 

no sacculus rotundus and no constriction as in Erethizon at the 
place where the caecum joins the colon. The mucous membrane 

Its total length is 3+ inches. 

. 

’ P. 2. s. 1888, p. 271. 
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is puckered, but there is no appearance of a spiral valve. The 
three longitudinal muscular bands are well marked on the outside, 
but disappear in the colon ; one of them marks the attachment of a 
mesentery which is continuous with the mesocolon and which 
maintains the horseshoe curve of the crecum. Sacculations 
between the bands are well marked. 

The larye intestine measures 34 inches from the ileo-cscal 
valve to the anus j its muscular coat is quite smooth, as is also its 
mucous coat. Several round or oval agminated glands are seen in 
the mucous membrane. 

L.L. Left lateral lobe. 
L.C. Left central lobes. 
R.C. Right central lobe. 

Fig. 3. 

C. Oaudate lobe. 
&. Spigeliaii lobe. 

2'. K Portnl vein. 

The liver (fig, 3) agrees in its lobulation very closely with that of 
Hystr im cristcita and javunica. As in these animals, the right 
central lobe is larger than the right lateral, while the left central 
tias a small port.ion near the middle line of the liver cut off, so that 
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in the Ground-Porcupines there are practically two left central 
lobes, a large one externally and a small one internally. I found 
no gall-bladder in Atheruin or in the specimen of Hystrix cristcctn 
with which I compared it, but the liver of .H.jawnnicct in the 
Museum of the College of Surgeons shows a very large and 
somewhat sacculated one. I n  Erethizon1 the left central lobe is 
undivided, and the right lateral is as big as, if not bigger than, the 
right central. 

The 7iidneys are smooth on the surface, and on section show 
several papillae ; the right one is, as usual, in advance of the left. 

In  this specimen also there was no gall-bladder ’. 

CIRCULATORY AND EESPIRATORY SYSTEMS. 

The slcprareneds are closely adherent to their respective kidneys. 

The t7iymus is large. 
On section they show a yellow cortex and a red medulla. 

Fig. 4. 

The Lungs from the front. 

a.l. Azygos lobe. 1 p.v. Pulmonary vein. 
p.a. Pulmonary artery. b. Bronchus. 

The 7ctrynz is remarkable for the great size of the cricoid as 
compared with the thyroid cartilage. The epiglottis is broad and 
notched : on its laryngeal surface is a vertical ridge corresponding 

P. Z. S. 1882, p, 276. ’ Neither is there any in Sphittgzcrus, 
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to the cushion of the human larynx. The arytenoids project 
backward a good deal and are concave towafds one another ; they 
are attached to the side of the ring of the cricoid, facing one 
another, instead of at  the back as in Man. The true vocal cords 
are therefore short, but they are well marked. There are no 
sacculi laryngis or false vocal cords 

The lungs (fig. 4) are perhaps the most remarkable part of the 
anatomy of this animal ; they are divided into a great number of 
distinct lobules, which are kept in position by connective tissue. 
Of these lobules the left lung contains 34, while the right has 
over 40. Five lobes can be indistinctly made out in the right 
lung by their more patent furrows, including the azygos lobe, 
which itself has five lobules’. There is no eparterial bronchus on 
either side. 

The heart is rounded at the apex. There is no definite 
moderator band. The musculi papillares are very long and the 
chordze tendines short. 

The aorta has one trunk coming off from the summit of the 
arch, which immediately gives off the left subclavian and soon 
after the left carotid. As a rule the left subclavian is a separate 
branch in Porcupines. 

There are two anterior vense c a m  and only one azygos vein. 

REPRODUCTIVE SYSTIIM. 
The REPRODUCTIVJJ SYSTEM of the male resembles that of Hystrix. 

Only the globus minor of the epididymis lies in the inguinal 
pouch, to the bottom of which it is connected by the guber- 
naculum. 

The vesiculze seminales are double on each side, the upper 
pair being very large and the lower quite small. The prostate is 
large, and the posterior part is more glandular than the anterior. 
When the prostatic urethra is opened, a very prominent verumon- 
tanum is seen with a small utricle in the anterior part of it, about 
8 in. deep. On each side of this are two large crescentic openings, 
the outer pair leading to the small (lower) vesiculae semiuales, the 
inner being the opening of the ejaculatory ducts formed by the 
large vesicles and the vasa deferentia. About B inch in front of 
the prostate is the thin-walled vascular bulb, on each side of which 

Owen says, ‘Anatomy of Vertebrates,’ p. 585 :-‘I I n  the Porcupines both 
the vocal cords and ventricles are wanting; they are mute gave at the rut, when 
the male emits a low grunt.” 

The lobulation of the lungs of Hystrix cristutu is figured by Aeby, Der 
Bronchialbaum der SLugethiere,’ pl. vi. fig. 12 ; and I found a similar arrange- 
ment in rt specimen of the same anixqal. I am doubtful, however, whether it ia 
a constant condition, because Owen, Anatomy of Vertehrrttea,’ p. 577, says:- 
“ I n  the Porcupine the right lung has four lobes besides the azygous lobe.” 
Mivart describes the upper lobe of the left lung of Erethizon as being divided 
by two deep notches. 
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lie Cowper’s glands. The penis is 4 inches long, and has embedded 
in the dorsum of the glans a triangular 0s penis, into the base of 
which the tendons of the levatores penis are inserted. 

THE NHEVOUS SYBTNM. 
TheBEAIN of Atherura (figs. 5, S), when viewed from above, differs 

very much in its general appearance from the brains of other Por- 
cupines. Beddard says that ‘‘ the Hystricidas form a perfectly 
natural family. Their brain .is characterized by its peculiar shape, 
rounded in front, and by the fact that the convolutions for the 
most part are transverse and not longitudinal in direction.” This 
description, although it is true for every other Porcupine I have 
seen, unfortunately would not give a good idea of the brain of 
Athemra, for in this animal the frontal part of the cerebral 
hemispheres is quite narrow and the transverse width increases 
to nearly the posterior end. At the posterior end of the central 
longitudinal fissure the hemispheres form a deep notch, in which 
the corpora quadrigemina would be exposed were it not for the 
great development of the anterior part of the central lobe of the 
cerebellum Two fissures are marked, but not deeply ; they are 
the posterior part of the longitudinal and the Sylvian. The Sylvian 
fissure does not reach the rhinal fissure below. 

The convolutions and fissures of the brain of Atiierum are less 
well marked than those of Hystrix, but better than those of 
Erethizon or, apparently, Sphingurus. On the base of the brain 
the chief points of interest are, the large size of the tuber cinereum, 
from which the pituitary body depends, and the great development 
of the external arcuate fibres, which run just behind the pons to 
join the anterior pyramids a t  right angles. The same points are 
present in Hystrix and, according to Mivart’s figures’, in Ere- 
thizon. 

I n  a sagittal section of the brain, the chief point that attracts 
attention is the peculiar funnel-shape of the aqueduct of Sylvius ; 
this is of very small calibre where it leaves the third ventricle, but 
rapidly dilates so that the posterior end of the lamina quadrigemina 
which forms its roof, and on which the corpora quadrigemina are 
situated, is tilted up. 

THH SPLNAL NBRYBS. 
Owing to injuries inflicted on the head in removing the brain 

and tongue before the animal came into my possession, I was 
unable to make B complete dissection of the cranial nerves. I have 
therefore contented myself with a description of the nerves 
eupplying the extremities. 

P. 21.5.1892, p. 696. ’ P. 21.8. 1882, p. 278. 
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The brachial plexus (fig. 7, p. 688) is remarkable for its c o m  
plexity ; in other words, the different nerves of which i t  is composed 
are not bound together into cords as in Man and the higher 
mammals, but each one can he traced into the different nerve- 
roots from which it is derived. 

The plexus is formed by the 5th, 6th, 7th, and 8th cervical, and 
the greater part of the 1st dorsal nerve. 

Pig. 5. 

a. 1). 

The Brain. 

a. From above. 1 6. From below. 

Fig. 6.  

Tha Brain from the side. 

The following are its branches :- 
The suprascapular nerve rises from the fifth and sixth cervical 

and supplies the supra- and infraspinatus. 
The phrenic comes entirely from the 5th C. and runs to the 

diaphragm. The nerve to the subscapularis comes from the 5th 0. 
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The circumflex nerve rises from the 5t,h and 6th C .  and winds 
round t h e  neck of the humerus in the usual way, supplying the 
teres minor and deltoid muscles. 

a. Suprascapular. 
b. Nerve to mbscapularia. 
c. Circumflex. 
rl. Musculo-cutaneous. 
e. Musculoapiral. 
f. Median. 

Fig. 7. 

g. Ulnar. 
h. Internal cutaneous. 
i. Internal anterior thoracic. 
k. Nerve to Latissimus dorsi. (The 

origin of this is only approxi- 
mate.) 

5c -U 

d 
8 

1 "  
e 

The external cutaneous is bound up for some little distance with 
the median, its fibres being derived from the 6th and 7th C. It 
supplies and pierces the coraco-brachidis and then divides into 
two branches, the larger of which supplies the biceps, while the 
smaller runs down to the front of the elbow, where it communi- 
cates with the median and sends a small branch to the short head 
of the brachhlis anticus ; after this it crosses deep to the biceps 
aud supplies part of the outer side of the forearm. 
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The median nerve rises from the Gth, 7th, and 8th C. and 1st D. 
I n  the lower third of the arm it gives off a large branch to supply 
the outer side of the forearm as far as the dorsum of the hand. 
Just below this twigs are given off to the bracliialis antictis, after 
which the nerve enters the forearm and supplies all the flexor 
muscles except the flexor carpi ulnaris, but there is no definite 
anterior interosseous nerve. I n  the hand the median supplies the 
thumb-muscles and the skin of the palmar surface of all the 
fingers. 

The musculo-spiral derives fibres from a11 the roots forming the 
brachial plexus; it winds round the back of the humerus, 
supplying the triceps, dorso-epitrochlearis, and skin of the upper 
arm, but I was unable to find any branch going into the brachialis 
anticus. Just above the elbow it divides into radial and posterior 
interosseous ; the former runs through the substance of the 
extensor carpi radialis longior, supplying it and the brevior, after 
which it is continued down to the back of the hand to supply the 
skiu of the dorsum of tlie radial three and il half fingers. The 
posterior interosseous passes deep to the supinator brevis and 
breaks up into a brush of nerves for the extensor muscles. 

The ulnar nerve rises from the 8th C. and 1st D. and runs 
down behind the internal condyle, supplying the epitrochleo- 
anconens, flexor carpi uliiaris, and palmaris brevis, but not the 
flexor profuudus digitorurn. I n  the hand it supplies d l  the deep 
muscles of the palm but no skin. Before it reaches the wrist a 
dorsal cutaneous branch is given off, which supplies the skin of 
the back of the ulnar one and a half fingers. 

The internal cutaneous nerves come froin the 1st D. and supply 
the skin of the inner side of the arm and forearm. 

The anterior thoracic nerve rises from the 8th C. end 1st D., 
and is one of the largest nerves iu the plexus; it supplies the 
pectoral muscles and the ventro-lateral part of the pannicalus. 

The posterior thoracic nerve comes from the 7th C. and runs 
back behind the plexus to supply the serratus magnus. 

I am not certain of the origins of the nerves to the teres major 
and latissimus dorsi. The former does not supply sup of the sub- 
scapularis. 

The lumbar plexus is formed by the 2nd, 3rd, and 4th lumbar 
nerves. The first lumbar is quite separate and runs round the 
body-walls after the manner of the intercostal nerves ; it divides 
into two branches, which probably correspond to the ilio-hypo- 
gastric and ilio-inguinal nerves of human auatomy. 

The genito-crural nerve rises from the 2nd L. and appeare on 
the surface of the psoas maguus, after which it crosses the tendon 
of the psoas parvus from within outwards ; it then runs back to 
supply the skin over the region of the groin. I failed to notice 
any branches going to the muscular wall of the inguinal pouch. 

The external cutaneous nerve comes from the 2nd and 3rd L. 
and appears on the surface of the psoas magnus external to the 

PROC. ZOOL. SOC. -1894, N O .  XLVI. 46 
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Fig. 8. 
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Lumbo-sacral Plexus. 

a. Last rib. 
ti. Last thoracic nerve. 
I , .  Ilio-hypugautric and 

ilio-inguioal. 
IZ. External cuttlneous. 
e. Genito-crurai. 

f. Anterior crurd. 
,Q. Obturator. 
k .  Superior gluteal. 
i. Serve to  hamstriiigs. 
X.. arerat sciatic. 
I .  Pudio. 
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tendon of the psoas parvus ; it supplies the skin of the outer side 
of the thigh. 

The anterior crural nerve rises from the 3rd and 4th L. aud 
emerges from the front of the psoas beneath Poupart’s ligament ; 
it then gives off a large cutaneous branch, which soon divides into 
anterior and posterior branches to supply the inner side of the leg ; 
the anterior branch supplies the skin of the front of the inner side 
of the thigh and leg as far as the dorsum of the foot. I n  company 
with this cutaneous branch, from the superficial surface of the 
anterior crural, a branch is given off to the pectineus, which enters 
it on its deep surface. The rest of the anterior crural supplies 
the quadriceps, but does not supply the sartorius. 

There is no long saphenous nerve apart from the cutaneous 
branch already described. 

The obturstor nerve rises from the 3rd and 4th L. and emerges 
from the inner side of the psoas; it pierces the obturator 
membrane supplying the obturator externus, after which it divides 
into branches for the pectineus, adductors, and graciles. 

The sacral plexus is formed 
by the 5th L. and the 1st and 2nd S., joined by a branch from the 
obturator. From the cord formed by the last L. and t’he branch 
of the obturator, a nerve is given off to supply the sartorius, 
tensor vagina femoris, and gluteus maximus, while close by twigs 
are given off to the other gluteals and short external rotator 
muscles. 

The nerve to the hamstrings is nearly as large as the great 
sciatic ; it is derived from the 5th L. and 1st 8. 

The great sciatic comes from the whole of the plexus, but the 
twig from the 2nd S. is very small. It runs down the back of the 
thigh as in Man, and gives off a cutaneous branch corresponding 
to the small sciatic. It divides into external and internal popliteal 
in the lower third of the thigh. The external popliteal gives off 
a branch corresponding to the communicans fibularis of human 
anatomy, which pierces the biceps to supply the skin of the back 
and outer side of the leg; after this it divides into musculo- 
cutaneous, anterior tibial, the nerves to the peronei and nerves to 
the extensor muscles of the leg. The musculo-cutaneous runs 
down to the dorsum of the foot. The anterior tibial supplies the 
extensor brevis digitorum and the skin of the contiguous sides of 
the 2nd and 3rd and 3rd and 4th toes. The internal plantar nerve 
gives off the s&ort suphenous nerve to the back of the leg and 
outer side of the foot, after. which ib rum down the leg as the 
posterior tibial, supplying the superficial and deep muscles of the 
calf. At the ankle it divides into the external and internal 
plantars, which, in their distribution, correspond to the ulnar and 
median nerves of the hand. The external plantar supplies all the 
muscles of the sole except the flexor brevis digitorum and abductor 
hallucis, but gives off no cutaneous branch. The internal plantar 
supplies these two muscles and the skin of all the toes on their 

There is no accessory obturator. 

46* 
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plantar surface. I was unable to satisfy myself as to the nerve- 
supply of the lumbricales. 

The pudic nerve comes almost entirely from the 2nd S. and 
supplies the muscles and skin of the perineum. 

I n  comparing the plexuses of Atlierurn with those of Erethizon 
as figured by Mivart I ,  it will be noticed that the brachial plexus 
of tlie latter receives no branch from the 5th C. as it does in 
Atherurn and Man, but that all the branches of the plexus are as 
easily traced to  their origins from the spinal cord as they arb in 
lltlLerura. I n  the sacral plexus the small sciatic of Eretltizoiz seems 
to rise from the same place as the pudic of Atkerura, viz. the 1st 
aiicl 2nd sacral, but then no indication is given in the figure of the 
origin of the pndic in Erethlizon. 

The nerves of a specimen of Hysti-ix cristata, which I dissected 
in order to compare with those of Atheiwa, show a striking 
resemblance to the latter animal. 

The following amre the only differences I noticed :-The circum- 
flex conies from the 6th and 7th C. instead of the 5th and 6th. 
The external cutaneous communicates with a branch of the median 
going to the brachialis anticus and sends no cutaneous branch to 
the forearm. The median rises from 5th, Bth, 7th, and 8th C. and 
1st D., and receives a large branch from the external cutaneous, 
which branch is bouhd up with the median, and eventually comes 
08 to supply the outer side of the forearm. The nerves to the 
teres major and latissimus dorsi which I failed to  notice in 
dtherui*a rise in Hmtrix from the circumtlex. 

The supplies of the fingers and toes are identical in both animals. 
The arrangement of the nerves in the hand and foot already 

mentioned seems of some interest from the point of view of 
variation. 

In Man the ulnar supplies one finger and a half on the palmar 
surface, and the external plantar one toe and a half on the plantar 
surface. I n  Atherurn and Bystria neither of these nerves supplies 
any of the fingers or toes. 

I do not think that this arrangement is peculiar to the Hystricih, 
because it occurs also in the Hamster and possibly in other Rodents. 
Since Man and the Porcupines agree in having the same arrange- 
ment of nerves in the hand as in the foot, but differ i n  that 
arrangement, it looks as if the cause that brought about the change 
of arrangement was identical for the two extremities. 

P. Z. S. 1882, p. 279. 
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December 4, 1894. 

HENRY SEEBOHM, Esq., F.Z.S., Vice-president, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of November 1894 :- 

The total number of registered additions to the Society’s Mena- 
gerie during the month of November was 169, of which 65 were 
by presentation, 16 by birth, 8 by purchase, 10 by exchange, and 
70 were received on deposit. The total number of departures 
during the same period, by death and removals, was 122. 

Amongst the additions I wish to call special atteution to the 
following :- 

1. Ten Surinam Water-Toads ( P i p  nntericnnn), kindly presented 
by Mr. P. E. Blrtauw, C.M.Z.S., and received November 14th,1894 
These have been placed in one of the large tanks in the Re tile 
House, where they are kept at a temperature of between 75 and 
80’. They are free swimmers, and in their present stage appear 
to pass the whole of their time in the water. They were in rather 
poor condition on arrival, but have since fed well on worms and 
small fishes, and appear to be thriving. W e  may, therefore, hope 
to see the extraordinary phenomena of trheir development exhibited 
in the Gardens. 

2. A fine example of Pel’s Owl (Xcotopelin peli), brought home 
from Sierra Leone by the Hon. C. B. Mitford, C.M.Z.S., Deputy 
Governor of the Colony, and presented November 16th. A single 
other specimen of this species was received by the Society from 
the Gambia in 1866. (For a figure of this Owl, see ‘Ibis,’ 1859, 
p. 445, pl. xv.) The iris in the present species is dark. 

3. Two Tree-Kangaroos from Queensland, received in exchange 
from the Zoological and Acclimatisation Society of Victoria, 
Melbourne, as examples of Bennett’s Kangaroo (Denclrolrigus 
bennettianus), which appears not to have yet been sutficiently 
described I. 

I exhibit a coloured drawing of this animal by Mr. Smit 
(Plate XLVI.). I t  is apparently quite distinct from Denclrolagus 
lumholtzi. Mr. Le Bouef has kindly sent me a photograph of four 
examples of this rar0 animal, taken when high up in a leafless tree 
in the Zoological Gardens at Melbourne, which I now exhibit. 

An account of the capture of these interesting animals at Wyalla, 
near Bloomfield, in Northern Queensland, by Mr. D. Le Souef will 
be found in the ‘Victorian Naturalist’ for April 1894 (vol. xi. 
p. 11). Mr. Le Souef speaks of them as follows :-‘‘ The Tree- 
climbing Kangaroo (Denclrolagus bennettictnus) is generally found 
on or near the top of these ranges, where the timber is not so high 
or difficult to climb. They remain during the day on the highest 
branches of a tree, and descend at night to pass from one tree to 

1 See Thomas, ‘Catalogue of the Marsupialia and Monotremata in the 
Collection of the Brilish Museum,’ 1888, p. 96, 

g -  
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another. They seem to feed on bird’s-nest ferns, leaves of certain 
trees, creepers, and probably on wild fruits.” 

Our specimens may be shortly described as follows :- 

DENDROLAGUS BENNETTIANUS. (Plate XLVI.) 
Deiaclrolcigw bennetticmus, De Vie, Abstr. Proc. Linn. SOC. N. S .  W. 

p. v (Oct. 27, 1886) ? 
Dark mouse-brown above and beneath, head and sides of neck 

rufescent ; muzzle and ears blackish ; patch on back above the 
tail black ; hands and feet blackish j lower surface of tail and tip 
of tail blackish. Length of body about 24 inches, of tail about 
30 inches. 

Hnb. Queensland. 

Prof. F. Jeffrey Bell, F.Z.S., called attention to the acquisition 
by the Natural History Museum of some specimens of remarkable 
Corals of great size from North-west Australia, of which he 
showed some admirable photographs taken by Mr. Percy Highley. 
Prof. Bell urged the necessity of the acquisition of large specimens 
of Corals, before coming to any conclusion as to their specific 
distinctions. 

The following papers were read :- 

1. On some Points in the Anatomy of Omithorhynchus 
paradoxus. By T. MANNERS-SMITH, B.A. (Cantab.), 
M.R.C.S., Chief Demonstrator of Anatomy, Mason 
College, Birmingham. 

[Received October 30, 1894.1 

The following is a series of notes upon certain points in the 
anatomy of Ornithorhynchus pamdoalw Though the muscular 
system of this animal has been frequently described, e.g., by 
Meckel Owen 2, and more recently by Coues 3, it has occurred to 
me that there is room for a description of the muscles of the 
limbs, together with the nerve-supply in those cases where such 
supply is peculiar, wholly or partially, to the animal under 
examination. 

The work of Coues was undertaken without reference to Meckel’s 
memoir, and Coues differs, in some particulars, from the description 
of the muscles as given by Owen. 

In view of these circumstances, and considering the development 
‘ Omithorhynchi paradoxi Descriptio Anatomica,’ 1826 ; and ‘ Trait6 

Article on Monotremes In Todd’s ‘ Cyclopedia of Anatomy and Physiology,’ 

Proceedings Essex Institute U.S. 1868, vol. vi, 

gtnbral d’dnatomie ComparBe,’ vi. 

FOL iii. 
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of opinion during recent years as to the value of nerve-supply 
in determining muscular homologies, the present seems opportune 
for a re-examination of the limb myology, and a description of the 
nerve-plexuses OF this animal. 

I injected the animal with the intention of giving an account 
of the vascular system, but as I proceeded I observed that an 
investigation of the arterial and venous systems would be more 
successfully undertaken upon a fresh specimen. I have incorpo- 
rated a few preliminary observations on the trunk and head 
arteries, and I hope to give a complete description of this part of 
the anatomy of the animal. 

My best thanks are due to Professor Windle for kindly pro- 
viding me with the specimen. 

Trnpezizcs.-This muscle consists of two portions, an anterior 
and posterior. It arises from the 
occipital bone and from the ligamentum nucha. It is inserted 
into the spine and acromion of scapula and into the outer third of 
clavicle. The lower portion is triangular in shape. It arises from 
the seventh, eighth, ninth, and tenth d o r d  vertebra, and from 
the ninth, tenth, and eleventh ribs. It is inserted by its narrow 
apex into the spine of the scapula. Both parts of the muscle are 
supplied by the same nerve: this passes out just below occiput, 
gives small branches to anterior part, turns round posterior edge 
of this portion of the muscle, and ends in posterior part. 

Lntissimus doolri.-This muscle has an extensive origin from 
the lower eleven ribs, all the dorsal and lumbar vertebra, and the 
crest of the ilium. It is inserted by two portions, upper and 
lower, into the humerus, reaching down nearly to the elbow. 
Both parts are supplied by a iierve derived from the seventh 
cervical. Coues speaks of the slight spinal and extensive costal 
origin of this muscle'. Costal origin seventh to fourteenth ribs. 
Spinal origin from dorsal vertebra fourth to ninth. No lumbar 
origin is mentioned by him. I found both origins more extensive 
than those mentioned by Cones, and agreeing more with the 
description given by Owen. The muscle gives off a distinct dorsi- 
epitrochlearis. 

Rhom5oideus.-Is a single muscle having both an occipital and 
a nuchal origin. 

Epicorccco-bmchia1is.-This is a triangular muscle. It arises 
from the epicoracoid and is inserted close to the anterior portion 
of the deltoid. 

Pectoralis major.-This is a large muscle, extending posteriorly 
almost as far as pubes. It arises from the sternum and from the 
upper six ribs. The lower part unites with the muscle of the 
opposite side in a thin aponeurosis. It is inserted into the 
pectoral ridge of humerus. The muscle is supplied by a large 
nerve derived from the front of the lower trunk of brachial plexus. 
It divides into several branches before passing to the muscle. 

h a t o r  angzcli scapula (Tmchelo-scapular). -This muscle arises 

The upper portion is broad. 

It is inserted into the base of the scapula. 

I JTde Proceedings of Essex Institute U.S. vol. vi. 1868, p. 142, 
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from the transverse process of the atlas in conjunction with the 
trachelo-acromial. Below, it is inserted into the superior border 
of the scapula, blending with serratus magnus. It is supplied by 
a branch of the same nerve which supplies the nest muscle. This 
muscle is called atlanto-scapularis by Coues '. 

It. arises by a 
narrow strong tendon from the transverse process of the atlas. 
Below, it is inserted into the spine and acromion process, and also 
into a small portion of outer end of clavicle. It is supplied by a 
branch from cervical plexus. Mivart mentions two muscles in 
this position in Echidna as levator claviculae2. This muscle is 
called atlanto-acromialis by Coues '. 

It arises 
in separate slips from the lower five or six cervical vertebra and 
from the upper three ribR. It is this costal portion only which 
Coues describes as serratus magnus, costo-scapularis, or s. anticus. 
The vertebral portion of the muscle consists of two parts, an 
anterior and a posterior. The anterior passes to the acromion, 
the posterior to the base of scapula. It is this portion which is 
continuous posteriorly with the cobtal part of the muscle ; this 
latter passing also to the base of the scapnla. The whole of these 
muscles, viz., trachelo-acromial, trachelo-scapula, together with cer- 
vical and costal part of serratus magnus, appear to be segmentations 
of one large muscular sheet. The whole sheet might be called 
costo- scapular. 

Su~)i.c~-spi.iatics.-Is a narrow slender muscle mising from a 
small portion of costal surface of scapula. It is inserted into top 
of radial tuberosity. I n  Ec7~idna it is much larger and fills the 
whole costal surface of the bone. 

Ir4f~u-~/~inntus.-Arises from the scapula immediately below 
the spine and from the vertebral border. It is inserted just 
below the head of humerus into the radial tuberosity, beneath 
epicoraco-brachialis. It is supplied from the upper trunk of the 
brachial plexus. Testut ' (quoting Sabatier) says that the infra- 
spinatus and teres minor are fused in Ornithorh?jnrhus. Cones 
also considers them probably fused. 

Term major '.-Arises from posterior part of vertebral border 
of scapula. 

Teres minor.-Is placed underneath infra-spinatus. It arises 
from the scapula just below the spine, and is inserted close to  the 
head of humerus, more anteriorly than the infra-spinatus. It is 
supplied by a special branch from the upper part of the brachial 
plexus. Testot says the muscle is fused with infra-spinatus. 

l',.nehcZo-rcci.omicZ.-Is a fairly large muscle. 

Serratus .maynus.-This is a large compound muscle. 

It is inserted into the humerus just below the head. 

Vide sicpm. 
* Proceedings of Linnean Society, 1866. 

* This vertebral portion is described by Coues a8 levator anguli ampule. 
3 me szcprn. 

' Les L4nomalies Musculaires,' Teslut, 1884. 
This is the part corresponding to the muscle described by Coues as lower 

The part deacribed by Uoues ns upper part of tcres part of teres major. 
major would appear more probably to belong to subscapularia, 



1894.1 ANATOMY OF ORNITUORHYNCHUEI. 697 

Owen does not mention it in  this animal. Mivart says it is absent 
in Echidna. 

Subscapu1aris.-There would appear to be a difference in the 
origin of the two muscles supra-spinatus and subscapularis in the 
two species of Monotremes. According to Mivart, in Echidna, 
supra-spinatus occupies the whole of the costal surface of scapula, 
while subscapularis is confined to outer surface. Owen states that 
subscapularis is a narrow muscle in Ornitlaorhy~chzcs. It would 
appear, rather, to be a large muscular sheet arising from the 
so-called subscapular fossa, i. e., posterior part of outer surface, and 
from almost the whole of the costal surface, so-called supra- 
spinous fossa. The two parts are intimately blended, as they pass 
beyond scapula to humerus, and are inserted together on the ulnar 
tuberosity. In the portion of the tendon which springs from the 
costal surface is a sesamoid bone; the other portion is inverted 
into the ulnar tuberosity just below the sesamoid bone. It is, 
however, an  artificial dissection to separate the two portions. 
The larger portion, containing the sesamoid bone, would seem from 
its insertion to represent the subscapular muscle of human 
anatomy j the portion arising from the so-called subscapular fossa, 
i. e., posterior part of outer surface, would seem to represent that 
portioii of the subscapularis of human anatomy which arises close 
to axillary border of scapula. This portion is often separate, and 
is called in human anatoiny subscapulo-capsularis by Macslister. 
It is in Man inserted just below the chief portion of the sub- 
scapular muscle. I n  this animal it is also inserted below the rest 
of the  muscle. If we imagine the axillary border of the human 
scapula twisted backwards, so that it, together with the origin of 
triceps, comes to  occupy the middle of the bone, then this sub- 
scapulo-capsularis would be also twisted backwards and its origin 
would occupy the exact position which it has in Ornithoriiynclizcs. 
The two portions of the muscular sheet are supplied by the 
sepqrate branches of the same nerve which is a branch from the 
upper part of brachial plexus. Coues describes this muscle as 
upper part of teres major, i. e., the muscle which he speaks of as 
arising from both sides of scapula and embracing the bone. Siuce, 
however, the two portions of his teres major are quite distinct 
from their origin to their insertion, and separated, moreover, by 
the long head of the triceps, this would lead one t o  think that 
that portion which passes to ulna tubercle is subscapularis. 

MUSULEEI OF ARM. 
Deltoid.-Consists of two parts, anterior and posterior. They 

are both inserted into strongly marked deltoid ridge of humerus, 
and are quite distinct to their insertion. 

Biceps.-Arises by two heads j both are coracoid in their origin 
and both are radial in their insertion. The Iarger arises from 
sternal extremity of coracoid, the smaller arises nearer' the glenoid 
cavity from epicoritcoid. They blend about the middle of the arm 
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rand are inserted into the radius a t  the junction of the upper and 
middle thirds. Between the two heads of origin a muscle is 
inserted which is probably the pectoralis minor. Only one head 
is present in Echidna (Mivart, Zoc. cit.). 

Fig. 1. 

MUSCLES OF ARH. 
a. Brachialis anticus. p. Triceps. 7. Infra-spinatus. 6. Epicoraco- 

brachialis. E .  Deltoid. 

Coraco-~rachiaZis.-Two portions of the typical coraco-brachialis 
are present. A longer superficial portion, arising in conjunction 
with inner (larger) head of biceps from sternal portion of coracoid ; 
it is inserted into the bar of bone bridging over the well-marked 
supra-condyloid foramen. The deeper portion arises from coracoid 
and whole of epicoracoid, just below and in front of glenoid 
cavity ; it is inserted into the upper third of the humerus. The 
two portions are 'entirely distinct, the tendon of latissimus dorsi 
separating them from below ; both parts are supplied by a branch 
from the median nerve. The first portion only is called by Oouep 
coraco-brachialis ; the aecond he describes a8 epicoraco-brachialis ; 
the same two portions are found in Echidna (Mivart, loc. &.). 
There is a distinct epicoraco-brachialis, but in addition two 
portions of the typical coraco-brachialis are present, as described 
above. 

Bvaehiulis anticus.-Arises from humerus, its origin extending 
as high as the head of the bone. The muscle is inserted into the 
upper fourth of the shaft of the ulna. 

Triceps.-This is a very large, strung muscle, consisting of four 
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heads. The long head may be split up into three portions. It 
arises from the glenoid ridge, on outer surface of scapula, and 
passes down as a large separate muscle to the large expanded 
olecranon. The inner head, also large, arises from and covers 
the posterior surfaces of humerus ; it is inserted into olecranon 
beneath outer and long heads. The outer head, smaller and 
longer, arises by a narrow tendon from outer surface ; it blends 
with the long head at  olecranon. Beneath the inner head is a 
fourth head, arising from posterior surface of humerus just above 
the lower extremity ; it is inserted into the olecranon beneath 
inner head. It is this portion of the muscle with which the 
anconeus externus is continuous. Coues describes this part of 
the muscle as a portion of anconeus. 

The triceps is supplied from posterior trunk of brachial plexus. 
Amonezcs e&rnus.-Ts a small muscle having the usual origin 

and insertion. It is sripplied by a branch of one of the nerves 
which supplies tricep. 

Anconeus .mfernuus.-Passes from internal condyle to olecranon. 
It is supplied by the uhar  nerve. 

MUSCLES OF THE FOREARN. 
It arises by three 

heads :-(a) from the internal surface of the ulna ; (0) from the 
lower end of humerus; (7) a central portion also arises from 
lower end of humerus. The three portions blend in the lower 
part of the forearm, where the muscle becomes tendinous, just 
above the wrist. The tendon expands into two portions, inner 
and outer, each portion containing a sesamoid bone. From the 
outer of these divisions tendons pass to the terminal phalanges of 
the fourth and fifth digits j from the inner, tendons pass to the 
first, second, and third. At the under surface of the muscle at 
the wrist is a strong tendinous band arising from cuneiform and 
passing to the sesamoid bone in the radial division of the tendon. 
The whole muscle has a very regular arrangement. The ulnnr 
portion is supplied by the ulnar nerve, i .  e., the larger posterior 
portion of the plexus, from seventh and eighth C. and first D. j the 
central and humeral portions are supplied by median nerve. Four 
heads to this muscle are described by Mivart ’ in Iguanu. Two 
are humeral, one is ulnar. His fourth head arises from the carpus 
and is inserted into the deep surface of a tendon containing a 
palmar sesamoid. The tendinous band mentioned above might 
represent the fourth head of the muscle as described by Mivart in 
the muscle of this Saurian. 

Flercor sublimis digitorurn.-There is a small sublimis. It 
consists of four distinct muscular bellies. They arise from the 
front part of the tendon of longus (profundus), which contains the 
sesamoid bones. They pass to the first, second, third, and fourth 
digits. The fibres of these small muscles arise both from the 

Flercor digitorunt.-This is a large muscle. 

1 “‘$fyology of Iguana,” Mivart, P. 8. 8.1867, p. 785. 
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tendon and from the sesamoid bones in the tendon. They ter- 
minate in very slender tendons, which, after resting upon the 
corresponding tendon of sublimis, spread out into a thin fascia 
which blends with the digital sheaths of the profundus. The first, 
third, and fourth are larger than the second, which is very small. 
The first is more probably an abductor than a flexor of the pollex. 
The others give off two slender fascia1 slips, one on each side of 
the profundus tendon, to first phalanx, and send a third slip 
forwards to blend with the digital sheaths of the tendons of 
profundus. This muscle is not mentioned by Owen. Mivart 
says that flexor brevis is most probably absent in Echiclwa and 
Ornithorhynchus. Whilst the origin of a sublimis from the tendon 
of a profundus is common in Amphibians, it is rare amongst 
Mammals. 

It arises from the lower 
end of the internal condyle, and is inserted below into a fairly 
large radial sesamoid bone. From the sesamoid bone slips pass 
on the radial side to the scapho-lunar and trapezium; on the 
ulnar side to pisiform and, downwards, to second metacarpal. 
The nluscle is supplied by the median nerve. I n  Echidna this 
muscle passes to metacarpal bones of pollex and index. 

Prorantor radii  teres.-Arises from the inner condyle of humerus. 
,It is inserted into middle of radius, a little below and on the 
opposite surface to supinator brevis. 

Flexor carpi ulnoris is a large flat muscle, arising by two heads 
from the internal condyle of the humerus: from the posterior 
border of the ulna and expanded upper extremity of olecranon. 
The tendon is inserted into the pisiform, and sends slips to the 
fourth and fifth metacarpals. This muscle is supplied by the 
ulnar nerve. 

It 
arises from the external condyle, beneath the radial extensors of 
the wrist. It is inserted into the.upper and middle fourths of the 
shaft of the radius. I t  is supplied by the posterior interosseous 
nerve. This muscle is not mentioned by Owen. 

Extensor ccirpi radialis 1onyior.-Arises from the lower third of 
the supinator side of the shaft of the humerus. Below it divides 
into three tendons, which pass to the bases of the second, third, 
and fourth metacarpal bones. 

Supinator longus.-Arises from the lower end of the humerus, 
beneath the longior. I t  is inserted into the posterior surface of 
the peculiar large scapho-lunar. The muscle having this origin 
and insertion in Echidna is described by Mivart as the extensor 
carpi radialis longior. Only one radial extensor is described by 
Owen in OmzithorhyracJms corresponding to longior. Supinator 
longus is not described by him. 

Extensor communis d@towm.- Arisev by a common tendon 
from the external condyle. It expands on the back of the wrist, 
the expansion containing a fibro-cartilage. The expansion divides 
into two parts, each part giving off three tendons. Two go to the 

Fleaoi. cccrpi radialis is a large muscle. 

Sttpinutor bye&.-This is a mmewhat triangular muscle. 
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middle finger, one from each part ; the remaining digits have one 
each. Nerve-supply 
from posterior interosseous. 

A slip is sent round radial side of manus. 

Fig. 2. 

MUSCLES OF FRONT OF FOREARM AND HAND. 

a. Flexor profundus digitorum. 
f3. Flexor carpi ulnaris. . Portion of insertion of Panniculus. %. Extenaor minimidigiti. } Muscles of posterior surface 8een at  left' side 
E. Extensor indicis. of diagram. 

A. Expanded olecmnon. 
B. Lower end of internal condyle of humerus. 
C. Lower part of shaft of ulna. 

Extensor rninirni digiti.-This is a fairly large muscle. It arises 
from the lower end of the humerus, in common with the other 
extensors. It is inserted into the fifth digit. There is also a 
slender special extensor prtssing to the fourth digit. 
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E;L.tensov irdicis.--Arises from the posterior border of ulna and 
from expanded olecrauon. It divides into two tendons which go 
to the second and third digits. This muscle is not me.ntioned by 
Coues as distinct ; he describes an abortive slip of communis as 
probably representing an indicis. In my specimen indicis was a 
most distinct separate muscle, situated on a deeper plane than 
extensor communis. 

Fig. 3. 

MUSCI,ES OF POSTERIOE SURFACE OF FOREAXIN AND HAND. 

a. Extensor communis digitorum. 
p. Extensor indicis going to 2nd and 3rd digits. 
y. Extensor ossie metacarpi pollicie. 
6. Extensor carpi radialis. 
6. Extensor minimi digiti. 
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Extensor ossis metacaipi pollick.-Arises chie0y from ulna ; 
slightly also from radius. It is inserted, in usual position, into 
base of first metacarpal bone. There is a tendinous band arising 
from the cuneiform, which crosses the back of the carpus to join 
the ulnar margin of the tendon. 

MYOLOGY OF MANUS. 
There is a small short muscle of the thumb, which is most 

There is a small muscle 

Palmar inter-ossei.-Are fairly well marked and are three in 

probably a, combined flexor and abductor. 
passing to the little finger, which appears to be an abductor. 

number. 

MUSCLHS OF THE POSTERIOR EXTRDMITY. 
GZuteus waamimus.-Is a large flat muscle, which arises from the 

posterior part of the crest of the ilium, from the sacral, and upper 
eight caudal vertebra It is inserted into the lower end of the 
tibia, this part being closely united with the inter-tibialis, and into 
the sole of the foot, this portion going partly to 0s calcis and 
partly to bone supporting the heel. The muscle has a very 
similar origin and insertion in Echidna I. Meckel mentions its 
attachment into the bone supporting the heel in the male. 

Beneath the gluteus maximus is a muscle which arises from the 
first four caudal vertebra. It is inserted into the femur about its 
middle, just below the gluteal ridge. This deeper portion is 
supplied by a branch from great sciatic. This is the muscle 
described by Meckel as medius ; Mivart, too, in Echidna describes 
a muscle having a similar position. The next-mentioned muscle 
they both look upon as minimns. Mivart, however, mentions that 
the muscle described above may represent a deep part of maximus. 
I ts  insertion would point to that conclusion. Coues describes this 
muscle as pyriformis: neither its origin nor insertion would 
indicate that it corresponds to the ordinary pyriformis. 

Gluteus medius.-This is a large thick muscle divided at  its 
origin into two parts, superior and iuferior. The superior, the 
larger, arises from the crest and posterior surface of the ilium. 
The anterior has a narrow origin, from the same surface, close to 
the cotyloid border of the bone. The two portions are united 
below, at  their insertion into the great tuberosity of the femur. 
The superior part is supplied by a branch from the sacral plexus. 
The anterior part is supplied by a branch which arises in abdomen 
from the anterior crurd, and, passing under the rectus, is dis- 
tributed to this portion of the muscle. Meckel and Mivart in 
Echidna describe this as minimus. From the nerve-sup Iy it 
would seem that only posterior portion corresponds to or1inary 
gluteus medius. The anterior portion may be a muscle divorced 
from the muscles in front of the thigh. There is a small muscle 

Mivart. 
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placed deeply between superior and inferior portions of medius ; 
at its insertion it is blended with medius. It arises from dorsum 
iIii just behind the superior part of medius. It is a very narrow 
muscle. It may represent minimus. 

There is a muscle ariaing from the lateral processes of the 
caudal vertebrre, and inserted into the upper part of the femur. 
A muscle is described by Mivart in Echidna, in this position, 
which he states he is disposed to regard as the pyriformis. Meckel 
says pyriformis is present and fairly large. Owen does not 
mention it. This is apparently the muscle described by Coues 
as quadratus femoris. Its origin and insertion would approximate 
it more to pyriformis than the muscle described by hues  under 
that name. 

MUSCLES OF FRONT OP TIIIGH. 

Sartoriug.-Is a long muscle. It arises from the pectineal spine 
of the pubes and is inserted into the head of tibia. 

Rectus fmoris.-Arises from the cotyloid border of ilium and is 
inserted into the patella. It is supplied by a branch of the 
anterior crural, which arises within the abdomen below the nerve 
which supplies the anterior part of the gluteus medius. This 
muscle is quite distinct from the rest of the quadriceps. 

The remainder of the extensor mass can be separated where the 
nerve enters into two portions, inner and oiiter vastus j the two 
vasti arise from the superior surface of the shaft of the femur, 
the outer vastus extending as high as greater tuberosity. They 
are inserted into patella and are snpplied by the anterior crural 
nerve. 

Psocis mapus and lliacus have 'the usual position, relations, and 
attachments. Their insertion into femur extends as far as a little 
below the middle. They are supplied by the obturator nerve. 

Adductor Group. 
Braoilis.-This is a large muscle concealing the other adductors. 

It arises from the marsupial bone and from the inferior surface 
of the pubes. It is inserted into the inner side of tibia. The 
muscle sends a slip to sphincter ani. It is supplied by the ob- 
turator nerve. It has much the sama origin and insertion in 
Echidna (Mivart). 

The named adductors consist of well-m&rked and easily separ- 
able longus, brevis, and magnus. 

Adductor longus.-Arises from the pubes close to marsupial bone. 
It is inserted into the lower end of femur. It receives a distinct 
branch of the obturator nerve on its deep surface. This muscle is 
apparently absent in Echidna (Mivart). 

Adductor breuis.-This is a narrow muscle, arising by a flat tendon 
from the mesial portion of the inferior surface of the pubes ; it is 
inserted into the lower end of the femur. I n  position it is situated 

Meckel mentions two only. 
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between the longus and the magnus. 
the obturator nerve. 

Fig. 4. 

It receives a h e  branch of 

MUSCLES OF TIIIQH. 

) Gracilis reflected. 
y. Addudor mass. 1. Upper one, going to femur, is longus. 

8. Is a small portion of semi-membranosus soen from the front. 
e. Sartorius cut through. 

2. Middle, 
slender one is brevis. 3. Lowest, going to tibia, ie msgnus. 

Adductor maynus.-Is a thick muscle which has B comparatively 
narrow origin from the inferior surface of ramus of ischium, its 
origin extending as far back as tuberosity. It is inserted by its 
base into the upper third of tibia. It may be separated into two 
parts, anterior and posterior. Each part receives a branch from 
the obturator nerve. The anterior portion receives in addition it 
branch from great sciatic, which enters it on its superior surface. 
The nerve supplies three muscles, adductor magnus, semiinem- 
branosus, and two slender branches to supposed inferior gemellus. 
In  Echidna, this muscle is inserted into linea aspera, in commou 
with brevis (Mimrt, Zoc. ci t . ) .  The muscle Coues describes as 
adductor magnus is inserted into thigh-bone. He homologizes it 
by its insertion into femur. Its nerve-supply, however, together 
with the fact that in many mammals adductor magnus is inserted 
into tibia, lead me to think that the one described above is true 
adductor magnus. 

PBOC. ZOOL. S00.-1894, N O .  XLVII. 47 
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Pectii,eus.-There are two pectinei, an internal and an external. 
The internal arises from the lesser spinous process, as it is called by 
Owen. The muscle is inserted into the femur just below lesser 
tuberosity and close to the obturator externus. It is supplied by 
the obturator nerve. The pectineus externus arises from the 
pectineal spine (greater spinous process of Owen). It is inserted 
into the femur halfway down the shaft,. 

Obturator externw.-Occupies the usual situation. A t  first sight 
it appears to be divided into a superior and an inferior portion. 
Hnperior portion is more probably inferior gemellus, or, since it 
receives two branches from the same nerve, it may represent 
inferior gemellus and quadratus femorjs. I ts  origin, too, would 
correspond in position to the combined origin of those muscles. 
The two parts of the obturator externus are easily separated at  
their origin, but not so a t  their insertion. The inferior portion is 
supplied by obturator nerve ; the superior by two fine twigs from 
that branch of great sciatic which supplies adductor magnus in 
part aud semimembranosus '. Quadratus femoris is present in 
Ecl~idncc and appears to have a similar origin and insertion to the 
inuscle described as superior part of obturator externus. The 
muscle is most probably combined quadratus femoris and gemellus 
inferior. 

The muscle which occupies the 
usual situation of origin of this muscle is one of the ischio-caudal 
muscles. Coues describes three ischio-femoral muscles in the 
region of externus, a,  b, and c: a, and probablyh, he considers 
represent obturator externus ; c he considers represents obturator 
internus. 

Hamstring Muscles. 

Obtwrator iriternus is absent. 

Senl.i-?iientbra,iosus.-This is a fairly large muscle arising from 
the tuber ischii. I t  is situated between the muscle representing 
semi-tendiiiosus and biceps above and the adductor group below. 
It is inserted int>o the inner side of the head of the tibia. The 
chief nerve-supply is from the sciatic, the nerve reaching the 
muscle on its superior surface. There is, in addition, a very 
slender braiich of the obturator nerve, which supplies the inferior 
posterior portion of the muscle '. 

Xenli-le,ltli,iosaLs, with which biceps appears to be blended, is 
a Imge sheet which arises by a narrow tendon from the tuber 
ischii. The muscle spreading out is inserted by its anterior fibres 
into the expanded upper extremity of the fibula and into a strong 
tendinous band which passes from this process to patella. These 
portions most probably represent biceps ; the posterior part becomes 
thin and apneurotic and is inserted into the crest of the tibia. 
Coues describes this muscle entirely as biceps, looking upon semi- 

says they are both absent in Omitlmrhynchus. 

(Miwrt. lor. rit.).  

&facalister niantions a large gemellus (' Vertebrate Mo1-phology '). Meckel 

I t  appears to have very much the same attachment and position in Echidau 
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teudinosus as a portion of the muscle described above as semi- 
membranosus. 

MLJSCLBS OF THE LEG. 
It arises by two distinct 

heads : a larger from tbe upper expanded portion of the head of 
the fibula ; a smaller head arises from the lower end of $he femur. 
The two portions blend and t,he tendon is inserted into the 0s 
calcis. The femoral head is 
supplied by the internal popliteal. 

Soleus.-Arises from the expanded head of the fibula and from 
the shaft of the same bone. A few fibres arise also from the 
tibia. The fibres from the fibular sha,ft arise on the auterior 
aspect of the bone, and pass backwards between the tibia and 
fibula to join the other fibres. The two heads blend and pass 
deeply in a groove beneath the bone supporting the spur on heel. 
The t,endon is here in company with the tibialis post)icus. I n  this 
situation the ,  soleus divides into two tendons-one passes to the 
astragalus, the other to the bone supporting the heel. ‘J’ibialis 
posticns passes -between the two tendons. Owen states that solens 
arises from a large proportion of tibia. This is certainly a mistake ; 
a few fibres only arise from this bone. 

It arises 
froin the upper expanded extremity and from the shaft of t,he 
fibula. A t  the ankle it passes between a process of calcaneum trnd 
the bone which supports the spur. I n  the sole i t  expauds and 
divides into five strong tendons, one for each digit. Coues describes 
three tendons. 

Flexoy breuis digitorurn (peqforatus).-This muscle is in t,wo 
parts. One portion springs from superficial surface of flexor 
longus and passes to the second and third toes. Another portion 
arises from the calcaneuin and passes to the reiiiaiuiiig Coes. 
There is a small flexor accessorius seen on reflecting flexor lougus, 
having the usual relationship of that muscle to t,he longua teiidoii, 
i. e .  passing from calcaneum to deep surface of flexor tendon. The 
flexor longus is also attached to 0 s  calcis by a strong teuiliiioiis 
band. Coues describes t.he portion arising from flexor longus only 
as flexor brevis. The part arising from the calcaneum he describes 
as a dismemberment of flexor fibularis. The two portions have, 
however, an entirely similar rela,tionship to the longus tendons. 1 
am disposed to regard both the tendinous part and the calcaneal part 
as dismemberments of the same muscle, i. e.  a plantaris, which has 
contracted separate attachments in its coime. The resemblance 
of the tendinous part to the flexor sublimis (brevis) of the anterior 
extremity will be a t  once apparent. 

TibiuEs posticus.-Arises from the upper expanded extremity of 
the fibula. The tendon passes deeply at  the ankle together with 
the soleus, and, after perforating the latter muscle, very much in 
the same way that the profundus passes through sublimis in human 
anatomy, is inserted into a sesamoid bone at junction of the 

Gustrocnemius.-Is a large muscle. 

It does not fuse with the soleus. 

Flexor lolzyus cZigitorum.-Is a large strong muscle. 

47’ 
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scaphoid and ento-cuneiform. 
soleus. 

In the leg it is superfic 

Fig. 5. 

MUSCLES OF THE PO~TUILIVK SURFACE OF LBQ AND Som OF FOOT. 

a. Adductor magnus. 
p. Femoral head of gastrocnemius. 
y.  Inter-tibialis. 

6. A part of soleus. 
0. Flexor longus digitorum. 

6, 6. Tibialis posticus (its tendons seen below). 

X, Y. Tendinous and calcaneal parts of flexor brevis digitorum. 

i d  to  

Extensor longus hallucis.-Arises by two heads, the superficial 
head from the expauded upper extremity of fibula and the deeper 
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one from the shaft of the bone. The muscle i s  inserted into the 
first digit ; the superficial portion from the upper extremity of 
fibula is supplied by a branch of the same nerve which supplies 
tibialis anticus. 

Fig. 6. 

Musc~m OF ANTERIOR SURFACE OF LEQ AND DORSUM OF FOOT, 

a. Tibislis sntious. 
p. Extensor lougus hsllucis. . Extensor indicis. 6. Superficial extensor of the toes. 
e. Deep extensor of the toes. 
6. Peroneus longus. 
C. Peroneus brevis. 

Extensor lo?tgu~ digitorurn.-There are two long extensors of 
tho toes, superficial and deep. They both arise from the expanded 
upper extremity of the fibula. Superficial extensor also from part 
of shaft of bone. They both expand on the dorsum of foot and 
give tendons to the second, third, fourth, and fifth digits. Super- 
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ficial extensor is supplied by the same nerve which supplies the 
extensor indicis. There is a distinct extensor for second digit 
arising from upper expanded extremity of fibula, from head of bone, 
and from a tendinous band between these two points; it is 
supplied by a slender branch from the peroneal nerve. It will be 
noticed that index receives three tendons -one from superficial 
extensor, one from deep, together with a special extensor. 

Abialk  anticus.-Arises by two heads : a superficial from upper 
expanded extremity of fibula, lrom a strong tendinous band 
passing from fibula to patella, from patella itself, and from tibia. 
The deep heslcl from shaft of tibia. It is inserted into ento-cunei- 
form. Both heads are supplied by a nerve from the front of the 
thigh, which passes beneath the above-mentioned tendinous band. 

Peponeus Zoqzts.-Arises from the upper expanded extremity of 
the fibula. Passing down the outer side of the leg, it reaches the 
interval between the large 0 s  calcis and the cuboid, and passes 
deeply into the sole of the foot, traverses the sole, and is inserted 
in the usual situation. 

Pmoams breuis.-Arises beneath longus from the expanded 
extremity of fibula. Its tendon divides below into two slips, one 
passing to  first, the other to  second phalanx of fifth toe. It is 
snpplied by the peroneal nerve. Coues describes this as peroneus 
tertius. Its origin and nerve-supply v( ould rather correspond to 
that of brevis. 

It iq  supplied by the peroneal nwve. 

AXYOLOGY OF PES. 

Of the muscles of the big toe, flexor brevis hd,lucis is the only 
one which can be made out, and this is extremeIy small. 

Of muscles of the litttle toe, the flexor brevis, the adductor, 
and the abductor, and a sinall abductor miniini digiti can be made 
out. 

Plantar and rlorsrd inter-ossei are also present. 

PLEXUSES. 
Brccchiccl plexus.-This is fornied by the fifth, sixth, seventh, 

eighth cervical and first dorsd nerves. There is rt small filament, 
in addition, from the fourth cervica,l, and the first dorsal receives a 
small branch from the second. The plexus consists of two main 
trunks-an upper and a lower. The fifth and sixth unite and 
form the upper tmnk. Immediately beyond the formation of this 
trunk two nerves arise : one passes upwards and forwards and, 
joining the branch to the plexus from the fourth cervical ncrve, i t  
is distribnted to the so-called infra-spinatus muscle ; the other 
nerve passes downwards and backwards and forms one head of 
median. The trunk itself passes backwards in a somewhat similar 
manner to t,he circumflex of human anatomy, gives off a branch 
to subscapularis, and divides into two parts-one passes into fore- 
arm and supplies the skin on the outer posterior aspect of the 



1894.1 ANATOMY OF ORNITHORHYNOHUS. 711 

hand, and gives off a branch to the snp. longus and extensor 
carpi radialis longior. The lower trunk, formed by the seventh 
and eighth cervical, first dorsal, and a filament from second dorsal, 
is much the larger of the two. This trunk divides into three 
terminal branches about the middle of the arm :-(a) One passes 
downwards, enters forearm, and is distributed to the cleft between 
the index and middle fingers on palmar aspect ; (0) The next, also 
a cutaneous branch, is about the same size as the first; it is 
distributed to the third and fourth clefts. The above two nerves 
would seem to represent superficial portion of median and part of 
ulna. (7) The third branch of the lower trunk, the largest of the 
three, passing down arm, gives off two branches to the triceps, 
which curve round the lower border of latissimus dorsi. One of 
these is the posterior interosseons, which passes through triceps, 
winds round humerus something like the musculo-spiral of 
human anatomy. This nerve next passes between brachialis 
anticus and muscles arising from the radial condyle of humerus, 
and, passing into forearm, perforates the supinator brevis and 
supplies the usual muscles on the back of the forearm, with the 
exception of extensor carpi radialis brevior, extensor priini and 
secundi inter-nodii pollicis, all of which muscles are absent. 

The continuation of the third branch passes into forearm, beneath 
the anconeus internus, and, after supplying the  muscle, gives off 
branches to the flexor carpi ulnaris and the ulnar portion of 
the flexor sublimis digitorum ; it then continues its course down 
forearm and ends by supplying the ulnar side of the fifth digit. 
It communicates in the forearm with the branch to the fourth 
cleft. 

Other branches from lower part of plexus :-The seventh nerve 
gives off a branch to latissimus dorsi before it joins the plexus. 
From the lower part of plexus a branch is given to the pectoralis 
major. The median nerve arises by two roots, and, after supplying 
the biceps, coraco-brachialis, and brachialis anticus, passes through 
supracondyloid foramen into the forearm. 

Lumbar Plexus. 

Obturator nerve.-Its chief origin is from the sixteenth dorsal 
nerve, allowing two lumbar vertebrae. The nerve passes out 
between the sixteenth and seventeenth dorsal vertebrae. It is 
joined by a slender branch from the seventeenth dorsal, a 
subcostal nerve. The nerve passes along pelvis in the usual 
position and supplies the usual muscles, together with a slender 
branch to  the semi-membranosus. It also gives off a branch in the 
Bbbdomen, which, after dividing into several branches, passes to  
psot~s and iliacus. 

The anterior crural nerve arises by two fairlylarge branches 
from the seventeenth dorsal and the first lumbar nerves. The rest 
of the first lumbar together with the whole of the second pass 
into the pelvis, forming the lumbo-sacral cord. 
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Sacral Plexus. 
The nerves entering into this plexus are a large part of the first 

lumbar, the whole of the second lumbar, and the whole of the first 
sacral. Portion derived from lumbar nerves divides into two 
branches ; the first sacral also divides into two branches. One of 
the branches from lumbar part of plexus fuses with one of the 
branches from sacral part of plexus and forms the peroneal nerve ; 
this, as it passes down the leg, divides into two branches, which 
seem to represent peroneal and external plantar. Peroneal divides 
into a muscular branch passing to muscles mentioned in text and 
a cutaneous branch to the dorsum. The external plantar divides 
into a cutaneous branch to outer side of foot, and supplies certain 
muscles of the sole, The remaining branch from lumbar part of 
plexus unites with remaining branch from sacral part, and forms 
the internal popliteal nerve ; this divides into three branches : 
two lateral, to the inner and outer heads of the gastrocnemius ; 
one to outer head supplying flexor longus digitorum in addition j 
one to inner head supplying soleus and tibialis posticus. The 
continuation of the trunk passes down and becomes the internal 
plantar, which is mainly cutaiieous. 

A NOTE ON THE ARTERIAL SYSTEM. 
The arch of the aorta has the usual mammalian arrangement, 

turning to the left side. It gives off the three large cervical and 
brachial branches in the usual order, viz. innominate, left carotid, 
left subclavian. 

The trunk aorta passes down to the nineteenth vertebra (last 
lumbar), where it ends by dividing in a peculiar tree-like manner 
into three small and exceedingly short trunks on each side and a 
median caudal continuation of the vessel itself-thus there are 
seven trunks in all. 

Passing from without inwards, the outermost of the three 
trunks divides almost immediately into the following branches :- 
A small outermost branch for the region of the crest of the 
ilium. A large branch which passes beneath the psoas parvus 
and divides here into three branches, which, running down parallel 
to each other, are all distributed to the deep part of the front of 
the thigh, as seen in the diagram. A fairly large branch which soon 
divides into three, two passing to the superficial part of the front 
of the thigh, the remaining branch to the abdominal wall. These 
arteries pass over the psoas parvus ; they may represent superficial 
femoral and epigastric. The last branch from the outermost 
trunk is a vessel which is partly distributed to abdominal wall and 
also gives off branches which descend into pelvis, together with 
two obturator arteries-large and small. 

The second trunk division of the abdominal aorta: this 2nd 
division corresponds in its distribution with Hyrtl’s internal iliac, 

Denkschriften Wiener Akrcdemie, Bd. Y, 
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This divides a t  once into the following branches proceeding froni 
without inwards :- 

A slender branch to bladder. 
A large branch, which runs downwards and backwards ; leaves 

pelvis beneath symphysis pubes; runs down on the side of the 
rectum, and is distributed to the penis and to Cowper’s gland. 
This may represent internal pudic; it  gives off branches to bladder, 
rectum, and an artery, which divides into a pencil of fine vessels 
and passes to the under surface and side of middle of tail. This 
artery Hyrtl speaks of as the common pudendal. 

A pencil of fine vessels, four in number, which descend into 
the pelvis parallel to  each other, soon subdivide, and passing 
from thence are eventually distributed to the sides of the tail, 
This pencil has divided into a set of ten or twelve fine vessels at 
the side of the anterior part of caudal region. 

The innermost of the three trunk branches divides at  once into 
tbree vessds ; these descend into pelvis parallel to each other, and 
emerging from thence are distributed to the gluteal region ; the 
largest of the three passes to the back of the thigh. These arteries 
represent gluteal and sciatic. 

The central caudal artery descends in the middle line to tip of 
tail. 

The whole arrangement is repeated on the opposite side. 

Branches of the Trun7c Aorta. 
The only branches given off from thoracic trunk are the inter- 

costal arteries. These are nine in number on each side. The 
first supplies the third and fourth spaces, running along the line 
of the fourth rib and giving off branches anteriorly and posteriorly 
to third and fourth spaces. The fifth to the twelfth intercostal 
intervals are supplied by the second, third, fourth, fifth, sixth. 
seventh, and eighth arteries. The thirteenth, fourteenth, and 
fifteenth intervals are supplied by the ninth aortic intercostal. 
The sixteenth interval is supplied by the first and second lumbar 
arteries. The upper two spaces are supplied by a superior iiiter- 
costal. They conie off by a 
common trunk which immediately divides into the arteries of 
opposite sides ; the first and second supply the last intercostal 
spaces; the others are quite below the ribs : the 1abt one pases 
backwards to the posterior surface of the sacrum and traverses 
the sacral arcade of Howes I .  

Fiaceral Branches. 

This is Hyrtl’s cystic artery. 

There are five lumbar arteries. 

There is a cceliac or ccelio-mesenteric axis dividing into gastro- 
hepatic, splenic, and superior mesenteric. They are distributed to 
the structures indicated by their names. 

Renal arteries.-There are two short renal arteries, which are 
not very large. Midway between the renal and the division of 
the aorta is a slender spermatic artery which is extremely tortuous. 

1 ‘Journal of Anatomy and Physiology,’ vol. vii., n. B., 1892-93, 
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Fig. 7. 
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u. Uo?lio-mesenteric axis. 
B. Renal. 
y. Spermatic. 
6. Lumbar arteries. 
B. Internal pudic. 
0. Lateral caudal. 
E.  Superficial and deep 

branches to front of 
thigh. 

x .  Britnches to back of 
thigh and gluteal 
region. 

p. Oentral caudal. 
u. Branch to supra- 

hyoidian region. 
r. Lingual arteries, 
u. Sub-mental. 
71. Arteries which seem 

to represent internal 
and external ptery- 
goid vessels. The one 
curving downwards 
going to the oheek- 
pouch. 

p. Terminal vessel. 
@. Internal carotid. 

n 

‘e 
SCHEME OF ARTERIES OF TRUNK, HEAD, AND NIPCH, 
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There is no separate inferior mesenteric artery, in this respect 
agreeing with certain Marsupials. 

Arteries of Head and Neck. 
The common carotid.-Is a large artery arising from arch of 

aorta on left side, from innominate on the right. It divides at 
about the level of the thyroid cartilage into external and internal 
carotid. Just at the point of bifurcation an artery is given off 
which passes directly inwards and divicles in a regular cross-like 
manner into ascending, transverse, and descending. The ascending 
and descending pass to the pre-vertebral muscles ; the transverse 
to the back of the larynx and trachea. 
The estenznl carotid.-Passes upwards and backwards ; gives 

off a branch to the supra-hyoid and genio-hyoicl muscles. More 
anteriorly a small lingual artery arises. There is a second smaller 
lingual just above this, next to submental branch which runs 
along the whole length of the inferior surface of the lower jaw, 
close to the bone. Coming off here, in addition, are two slender 
branches, one passing to the sub-lingual gland, the other to super- 
ficial structure, skin, &c. A little higher arises an artery which 
divides almost immediately into two hranches, one passing to the 
inner surface of the lower jaw, the other to the outer surface ; they 
may represent internal and external pterygoid arteries. The 
internal is fairly large and gives off several branches to the cheek- 
pouch. The trunk artery passing a little fnrther on divides into 
two branches ; one, passing to the superficial structures on the side 
and roof of the skull, is dibtributecl to  the cleep structures in these 
regions. 

Internal carotitZ.-Passes deeply at  the neck and divides into 
two branches. The smaller passes deeply beneath pharynx and in 
front of the longus colli muscle to the anterior margin of foramen 
magnum. The other is the continuation of the trunk, passes 
upwards and enters the skull. 

2. On some Points in the Visceral Anatomy of Omitho- 
By FRANK E. BEDDARD, M.A., F.R.S., Pro- rht~nchus. 

sector to the Society. 

[Received December 4,1894.1 

Mr. B. P. Lascelles, assistant master at  Harrow School, was 
so good as to allow me t o  examine a frozen Ornithorliynchus which 
he had obtained for the purpose of making a skeleton for the 
Butler Museum at Harrow. After thawing, I found the viscera 
in a very fair condition for anatomical investigation, though they 
were naturally somewhat softened. 

The first point to which I directed my attention was the 
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epigastric vein. Some years since I described in the Echidna (‘ a 
large vein running along the ventral wall of the body in very close 
connection with it,” which I identified with the Anterior Abdo- 
minal Vein of the lower Vertebrata, and regarded as a persistent 
Allantoic Vein, persistent nowhere else among the Mammalia. 

I am not quite certain whether Prof. Cegenbaur a actually saw 
this vein himself two years later. But in any case he quotes its 
existence to emphasize the remoteness of the Monotremata from 
other Mammalia--“ den Besitz einer Abdominalvene theilen sie 
mit Reptilien.” This sentence seems to imply an  agreement 
between Echidna and Ornithorhyn,chus, which is not the fact, as our 
principal authority upon the vascular system of the Vertebrata, 
Prof. Hochstetter, has quite recently pointed out ’. I n  the paper 
referred to, the author entirely confirms my discovery of the vein 
in Ec7~iclna, without entirely pledging himself to the comparisons 
made by me. H e  examined Ornithorhynchus with quite negative 
results. If the vein in question were present in that animal and 
happened to be turgid with blood, it could hardly, judging from 
my experience of Echidna, be missed, even in a spirit-specimen. 
But if not in this favourable state, it might conceivably be 
passed over. The matter therefore appeared to be worth looking 
into again, particularly since Prof. Howes has dealt with it from 
a far different point of view. 

Prof. Howes has recently directed attention to the matter 
in connection with the viscerd anatomy of the Australian Torpedo, 
Dypnos stchigrunt. H e  considers that the falciform ligament of 
the liver in mammals is a vestige of the continuous ventral 
mesentery preserved in the Dipnoi and Amphibia, and remarks as 
follows ’ :-b‘ Beddard has briefly described (P. Z. S. 1884, p. 553) 
a median epigastric vein in the adult Echiclna. It is most desirable 
that the relationships of this vessel should be more fully worked 
out. I cannot reconcile with this the belief (Balfour, Comp. 
Embryology, vol. ii. p. 623) ‘ that the falciform ligament is not a 
remnant of n primitive ventral mesentery.’ Beddard’s discovery 
would appear to me fatal to this consideration, and it calls for a 
re-investigation of the matter.” 

My investigation of the fresh Ornithorhynchus fully bears out 
Prof. Howes’s criticism of the late Prof. Balfour’s opinion of the 
falciform ligament. I am also able to confirm Hochetetter’s 
statement that the epigastric vein is wanting in Ornithorhynchus. 
The confirmation is of some little importance, as it might con- 

1 “Note on the Presence of an Anterior Abdominal Vein in Echidna,” 
P. 2. S. 1884, p. 553. 

2 Zur Kenutniss der Mammarorgane der Monotremen.’ Lei zig, 1886. 
3 “ Ueber die Entwickluue der Abdominalvene bei L?aZaman%u muculata.” 

Morph. Jahrb. xxi. 1894, p. 26. 
4 ‘ I  On the Visceral Anatomy of the Australian Torpedo (Hypnos szibnignm), 

with especial reference to the Suspension of the Vertebrate Alimentary Canal,” 
p. 2. S. 1890, p. 669. 

6 LOC. cit. p 673. foohote. 
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ceivably be a variable structure. 
skinned, was carefully opened to the left of the middle line so as 
not to interfere with any structures which might be there. I 
found i n  the middle ventral line a fold of thin membrane depending 
from the parietes into the body-cavity. This fold was crumpled up, 
but could be readily extended and was then seen to be fully a 
quarter of an inch in diameter. This fold wcis attached posteriorly 
to the bludder, and anteriorly became continwow with the fulciform 
ligament of the liver. This fold must, I think, be regarded as the 
remains of the primitive ventral mesentery. I strongly suspect, 
but have unfortunately an insufficient recollection of the facts to 
confirm my suspicions, that a similar fold exists in Echidna. 
That it should be anangious in the one case and bear a blood- 
vessel in the other is interesting but not unintelligible. To quote 
one out of many analogous instances, certain of the mesenteries 
supporting the caecum in the Lemurs may or may not have blood- 
vessels ‘. 

The Alimentary viscera have been described by so many authors, 
including Home ’, Meckel ’, and Owen 4, that I can limit myself 
to a very few remarks. The expression ‘‘ de grandeur moyenne,” 
applied by Meckel to the stomach5, and repeated by Sir R. 
Owen ‘, is less applicable to the stomach which I examined than 
the expression used by the translators of Meckel, viz. “ extrb 
mement petit.” I n  Meckel’s original figure, copied by Owen in 
the ‘Comparative Anatomy,’ the dimensions are too great. I 
found the greatest diameter of the stomach to be 1& inch (exactly 
Sir E. Home’s measurement), as against 5 feet 4 inches total 
length of alimentary canal. 

When the viscera were fully displayed by cutting and reflecting 
the abdominal parietes, the omentuua was seen to extend right 
back to the pelvic region. I t  is attached to about the last four 
inches of the large intestine. 

The slender ciecum is about one inch long and is about 11 
inches from the cloaca. The valvulae conniventes of the small 
intestine have been figured by Meckel ; but as his figures are a 
little rough and do not quite do justice to the structures, I have 
thought it worth while to have the accompanying drawing 
prepared (fig. 1, p. 718). At about the distance of one foot from 
the cacnm the valvula conniventes come to an end. Their termi- 
nation is rather more abrupt than I should have supposed from 

Beddard, “ Additional Notes upon Hapalemur griseus,” P. Z. S. 1891, p. 451 
et seqq. 

a “ A Description of the Anatomy of the Or&horhynchus paradoxus,” Phil. 
Trans. 1802, 

8 Ornithm&t%iparadoxi descriptio anatomica. 
4 ‘‘ On the Young of the Orn~ilhorhynchusparadQxus, Blum.,” Tr. 2. S. vol. i. 
221 

p‘s ‘ Trait6 g6n6ra! d’Anatomie ComparBe,’ Trad. Fr. (Paris, 1838), vol. viii. 

6 ‘Comparative Anatomy of Vertebrates’ (London, 1868), vol. iii. p. 410. 

The auimal, after haviugb3eu 

p. 539. 
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Fig. 1. 
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Stomach and commencement of' duodenum of Omithorhyndus. 

m, esophagus. I p ,  pylorus. 
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reading the current descriptions of the gut. Though they are not, 
as Owen remarks, nearly so close together in the posterior as in 
the anterior part of the gut, I could detect no oblique disposition 
of the folds. The Peyer’s patches are very slightly developed in 
this animal ; I only found one about 2 feet from the caecum and a 
second one just below the origin of the cacuin. 

The spleen in the animal dissected by myself was not bifid as it 
has been described. It was a flat band lying diagonally across the 
body-cavity and looked almost exactly like a coil of intestine. 

0 iVule Generative Oryaias. 

Mecliel’s figure of these organs, which is copied by Sir Richard 
Owen, does not appear to me to be accurate in every particular. 
The testis is of a loose texture and is enveloped in a tough mem- 
brane which can be readily dissected off. This is continuous with a 
sheet of mesentery which supports the anterior convoluted portion 
of the sperm-duct. It is not, however, only attached to one side 
and to only a portion of that;, as shown in the drawing of Mecliel, 
but is disposed as in the accompanying drawing (fig. 2, p. 720), an 
inspection of which will render a detailed description unnecessary. 
The appearances presented are chiefly due to the fact that the 
mesorchium is attached to the sperm-duct, not aloug a straight, 
but a curved line. This brings about the formation of a pocket 
which is faint comparable to  a similar pocket which is usually 
found between the omry and the Fallopian tube in female Mam- 
malia. The convoluted character of the sperm-duct is well 
illustrated in Meckel’s figure referred to. It could be readily 
injected with colonred fluid. 

5 The Heart. 

The heart of Ornithorlaynchus has been so recently described, with 
a ful l  account of the previous memoirs relating to the matter, by 
Prof. Lankester that I need not trouble the Society with any 
general description. There are, however, some new facts to record 
concerniug the right auriculo-ventricular valve (fig. 3, p. 721). I 
have thought it worth while to have a drawing prepared of one of 
the two hearts in my possession, which differ from each other to 
some extent. Prof. Lankester found in the hearts examined by 
himself that the “ septal flap ” of the valve in the half of the collar 
which borders the septal side of the ostium was either entirely 
wanting or but slightly represented by a small flap on the right 
side. This statement was contrary to that of Gegenbaur, who 
asserted the existence of a complete circular valve like that of 
other Mammalia. It appeared to Prof. Lankester that the absence 
or rudimentary character of the septal flap was of greater import- 

“ On the Valves of the Heart of Ormithorhymhw, &.,” P. 21. s. 1882, 
p. 549 ; and “On the Right aardiac Valve of Echidna and of Omithorhymhm,’ ’ 
P. Z. 5. 1883, p. 8. 
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ance as diagnostic of the Monotreme heart than the fact of the 
greater muscularity of the valve. 

This conclusion was obviously warranted by the facts discovered 
by Prof. Lankester; but the heart of Ornitiiorhynchus is more 
variable, apparently, as regards this valve than would be inferred 

Fig. 2. 

7 n  

Testis and va8 deferens of Omithorhynchss. 

t, remains of testia. 
E, sac in which it is enclosed. 

ns, membrane attaching this sac t o  VPS deferens (Sp). 
~t, membrane attacliing sperm-duct to body-wa 11. 

from Prof. Lankester’s paper. The first of the two hearts which 
I dissected was, at first sight, almost exactly like that figured by 
Prof. Lankester in fig. 14 of plate XI. of his memoir. The muscle 
“ b ”  was singIe and there was a small membranous septa1 flap 
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“ bc.” But between the apparent end of this flap and the muscle 
“ e ” was a slight thickening, ligamentous in texture, of the inter- 
ventricular wall of the heart. I hardly noticed this until I had 
examined the second heart. I n  the latter t1t.e septa1 $all o j  the 

Fig. 3. 

c2: 

Heart of Ornithorhymhus, with right ventricle opened. 

sp, septa1 flap of valve. I a, a’, severed muscles of ouki* valve-flap. 

riyhl azcriculo-veiztriculrcr valve was completely developed. It was 
tied down to the interventricular septum by two slight papillary 
muscles, which, however, did not, as in the case of the other half 
of the valve, at all invade the tendinous tissue of the valve. They 
were attached to  its edge merely by the tendons. This septa1 
half of the valve lay close to the interventricular wall, as, indeed, is 
generally the case among mammals j in the first of the two hearts 
it was so little detached from the ventricular wall as almost t o  
suggest a case of cardiac disease rather than a normal structure. 
But the state of qffairs in the second heart showed plainly how it 
was necessary to  interpret the first heart. It will be noticed that 
my observations agree entirely with those of Gegenbaur, particn- 
lady in the case of the first heart, in which (to quote from Prof. 
Ltmkester’s translation of Gegenbauy’s paper) “ no trabeculae pass 
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to its (the septa1 half of the valve's) free margin, .and, moreover, 
no muscular fibres can be detected in its substance." 

It is very desirable that inore hearts of Omithorhynchus should 
be examined. At present it is uncertain whether the hearts 
described by Prof. Lankester or those described by Prof. Gegen- 
baur and myself have the stronger claim to be regarded as the 
normal. 

ME. G .  A. BOULENGIR ON  ADDITION^ TO THH LIZARD 

Postscript, added Uec. 31.-Since writing the above I have seen, 
though t,he kinduess of Prof. Weldon, mother specimen of 
Echiclncc. There was, as he pointed out to me, an epigastric vein 
turgid with blood, supported by a fold of membmne in parts at 
least an inch deep. 

3. Second Report on Additions to the Lizard Collection in 
By G. A. BOULENQER, the Natural-History Museum '. 

F.R.S. 
[Received November 20, 1894.l 

(Plates XLVI1.-XLIX.) 

I. List of the Species, new or previously unrepresented, 
acldecl to the Collection since February 1890. 

(An asterisk indicates type specimens.) 
1. Tropiocolotes tripolitnnus, Ptrs.-Tunisia (Lataste) ; Egypt 

*2. Gpnodrwtylus pepensis, Blgr. Ann. Mus. Genova, (2) xiii. 

"3. Gynanodactylus ha7ucnsis, Mocq. Le Natur. 1890, p. 144.- 

(Andewon). 

1823, p. 314.-Pegu (Pea). 

Kina Baloo, N. Borneo (PuriS Nus., Everett). 
4. Phyjllodactylus androyensis, G rand.-Madagascar. 
5. Ph?~llodcictylusjulieni, Cope.-CuraSao (Hartelst). 

"6. Ufdura nivuarin, Blgr., injLi.a.--Natal (Lewis). 
7. Hemidnctylus greefli, Bocage.--8. ThomC (Bocage). 

"8. Bunocnemis modestn, Gthr. P. Z. S. 1894, p. 85.-Ngatana, 

9. Phyl2qwzzrs yoyazensis, Ptrs.--N. Paraguay (Turin Mzcs.). 
"10. Lygodnctylus miop, Qthr. Ann. N .  H. (6) viii. 1891, 

"11. Lygodactylus angularis, Gtthr. P. Z .  S. 1892, p. 555.-Shir& 

"12. Gcckolepis polykpis, Bttgr. Kat. Senck. p. 36 (1893),- 

E. Africa (Gregory). 

p. 287.--Madagas~car (Majustre). 

Highlands (Johnston). 

Madagascar (Senckenb. Bus.). 
13. Eurydactylus vieilbrdi, Baray.-New Cdedonh. 

cf. P. 8.8. 1890, p. 77. 
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14. PheZswna dubium, Bttgr.--Madagascar (Senckenb. illzcs.). 
"15. E ~ a s m o d ~ c t ~ ~ u s  tzLberculoaus, Blgr., injra.-Lower Congo 

"16. Sphccrodactylzss vincenti, Blgr. P. Z. 8. 1891, p. 354.- 
(Pinnoclc). 

St. Vincent, W.I. (Cfoclnznn). 
17. Delma impar, Fisch.-S. Australia (Stiding). 

'18. Drcico quadrasi, Bttgr. Katal. Senck. p. 41 (1893).- 

'19. Draco wulkeri, Blgr. Ann. N. H. (6) vii. 1891, p. 279.- 

'20. Dmco niocligrlianii, Vincig. Ann. Mus. Genova, (2) xii. 

"21. Dram microlepis, Blgr. P. Z.  8. 1893, p. 523.-N. Borneo 

"22. Draco muhmus, Blgr. P. Z .  S. 1893, p. 522.-Sarawak 

23. Bonyomphalus boydii, Mac1eay.-Herbert R. (Boyd).  
24. Acanthosaura kakhienensis, And.-S. Shan States (Oates) ; 

Karin hills (Pea). 
25. Jupalura ornnta, v. Lidth de Jeude, Notes Leyd. Mus. xv. 

1893, p. 251.-Kina Baloo, N. Borneo (Everett). 
"26. Agamcc greyorii, Gthr. P. 8. S. 1894, p. 86.-Mkonumbi, 

E. Africa (Gregory). 
27. Phrynoeephalus vlanyalii, Strauch.-Swan Sje (St. Peters- 

bury Mus.) ; E. Turkestan and W. China (Littledale). 
28. Phrynoctyhcclus przewalskii, 8trauch.-S. Aljarchan (St. 

Petersburg Mus.). 
"29. Phrynocephalus arnbicus, Anders. Ann. 3. H. (6) xiv. 1894, 

p. 377.-Hadramut (Anderson). - 
30. Amphibolurzcs decresii, D. & B.-Australia (Christiania 

Mus.). 
'31. Aporoscelis be&, Anders. Ann. N. H. (6) xiv. 1894, 

p. 376.-Hadramut (Anderson). 
"32. AnoZis watt&, Blgr. Ann. N. H. (6) xiv. 1894, p. 375.-- 

Antigua, W.I. (Watts). 

Sibuyan Island, Philippines (Senckenb. Jlzcs.). 

Timor (Walker). 

1892, p. 523.-Engano (Nocliyliani). 

(fierett). 

(Hose). 

33. Anolis limijrons, Cope.-Nicaragua (Rix). 
"34. Anolis rixi, Blgr., infra.-Nicaragua (Riz). 
"35. AnoZis rhombifer, Blgr., infra.-Nicaragua (Rirz). 
36. Polychrus guttwosus, Berth.-Nicaragua (1ziz) j Panama 

"37. Anisolepis grilli, Blgr. Ann. Mua. Genova, (2) X. 1891, 

"38. Aptycholcemus lonyicauda, Blgr. Ann. N. H. (6) 1%. 1891, 

"39. Ctenoblephuris jamesii, Blgr. P. Z .  S. 1891, p. 3.-Tarapaca, 

'40. Urocentrum guentheri, Blgr., infra.-Yquitos, Peru. 
"41. Xee1opol.u~ bdleri, Blgr., iitfra.-Jdisco, Mexico (Buller). 

(Christiania Nus.) j Ecuador (Gunter). 

p. QOQ.--Parana ( f f r i l l o )  ; S. Paul0 (Ihering). 

p. 85.-Riacho del Oro, Argentina (Copenhagen Hus.). 

Chili (James). 

42. Swloporzls melanorhinw, Bocourt.-S. Doming0 de Guzman, 
Mexico (Bwlbr). 

48* 



45. 

46. 

"17. 

"48. 

$49. 
'50. 

"51. 

52. 
"53. 

54. 

"55. 

56. 
57. 

*5S. 

$59. 

"60. 

61. 

62. 

63. 

"64. 

i 
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43. Seeloporus orcutti, Stejn. hi. Am. Faun. no. 7, pt. 2, p. 181 
(1893).--California ( Cfilbert). 

"44. Sceloporus Ireterolepis, Blgr., infra.-Jalisco (Bullet,). 
Phrjposomct coronaticnz, Blainv.'--California (Christiania 
i&S.). 

Zonurus vittyer, Reichen. Zool. Anz. 1887, p. 372.-Zulu- 

Zonurus joizesii, Blgr. Ann. N. H. (6) vii. 1891, p. 417.- 

Chammc6ura miopropus, Blgr., infra.-Brit. c. Africa 

D+loylossus bivittatus, Blgr., infra.-Nicaragua (Rothschuh). 
Ophiocles intcrmedius, Blgr. Ann. N. H. (6) xiii. 1894, 

Vurnnus heteropholis, Blgr. P. Z. S. 1892, p. 506.--Sarawak 

Vurunus tqqinnus, Ptrs.-Macassar ( M .  Weber). 
Centrop.~p wiridistriyn, Blgr. Ann. N. H. (6) xiii. 1894, 

C'ienaidophorus arubensis, v. Lidth de Jeude, Notes Leyd. 

Anxp72ishccnu bohlsii, Blgr. Ann. N. H. (6) xiii. 1894, 

Anyhisbccna cumurn, Cope.-Paraguay (Bohls). 
Amphisbcencc qiiudrifrons, Ptrs.-Kalahari (cuninghame). 
Lepidosternunt latifrontale, Blgr. Ann. N. H. (6) xiii. 1894, 

Tachydromus holsti, Blgr., infru.-~hhabar&, Japan 

Tachydromus formosanus, Blgr. Ann. N. H. (6) xiv. 1894, 

Lacerta simonyi, Steind. Ane. Ali. Wien, 1889, p. 260. - 
Algiroides moreoticus, Bibr.-Morea (Douglass) ; Cephalonia 

land (Christiania Xus.). 

Transvaal (Jones). 

(Carson). 

p. 3&3.-Paraguay (Bohls). 

(Hose). 

p. 343.-Pamguay (BoAZs). 

Mus. ix. 1887, p. 132.-Aruba (Hnrtert). 

p. 344.-Parapay (Bohls). 

p. 345.-Paraguay (Bohls). 

( Holst) . 
p. 462.-Formosa (Holst). 

Zalmor, near Hierro, Canary Islands (Tristram). 

( FVernerl 
Er\Enzitts sectmniata, Stejneger, Proc. U. S. Nat. Mns. xvi. 

Eremicis erytlwosticta, Blgr. Ann. Mns. Genova, (2) xii. 

65. Habuici pulchm, Matschie, Sitzb. Ges. nat. Fr. 1893, 

66. Mubuicc hildebrandtii, Ptrs.-Somaliland (Robecchi). 
67. Lygosoma sanctum, D. & B.-Java (Jf. Weber). 

1894, p. 71S.-Lamu, E. Africa (Juckson). 

1891, p. lO.-Somaliland (Bobecchi). 

p. 29.-S. Arabia (Anderson). 

$68. Lyyosonan jlorensc, M. Weber, Zool. Ergebn. p. 173 

69. Lzyyosomn striolatum, M. Weber, 1. c. p. 172.-Damma 
(1890).-Flores (M. Webet.). 

Island ( Watker). 
1 The Rpecimeus referred to P, col'omfunz in the Catalogue belong to a dis- 

tinct species, P. blniicuillii, Gray, as pointed out by Stejneger, N. Am. Faun. 
no. 7, pt. 3, p. 187 (1893). and Vimderburgh, Proc. Gal. Ac. (2) iv. 1891, p. 296. 
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"70. Lygosoma amnbile, F. Mull. Verh. nat. Ges. Base1,x. 1894, 

"71. Lyyosorna subcceruleum, Blgr. Ann. N. H. ( 6 )  viii. 189 1 , 
p. 385.4elebes (Sarasin). 

p. 289.-Travancore (Ferguson). 
72. Lygosoma variabile, Bavay.-New Caledonia. 
73. Lygosoma delicaturn, De Vis, Proc. Linn. SOC. N. 8. W. (2) 

ii. 1888, p. 820.-Queensland (Boyd). 
74. Lygosoma pectorale, De Vis.--N.W. Australia (Walker). 

"75. Lygosoma maccooeyi, Rams. & D. Ogilby, Rec. Austral. 
Mus. i. 1890, p. 8.-Brawlin, N. S. Wales (Austmlian 
Mus.). 

*76. Lygosomu spenceri, Lucas, Proc. R. SOC. Vict. (2) vi. 1894, 
p. 81.-Victoria (Lucas). 

77. Lygosoma zuhiteheudi, Mocq. Le Natur. 1890, p. 144.- 
Labuan (Everett). 

"78. hjgosoma luzonense, Blgr., in&.-N. Luzon ( Whitehead). 
"79. Lygosoma de&piens, Blgr., infia.-N. Luzon ( W7~ite7wend). 

"81. fijgosomn relictunz, Vincig. Ann. Mus. Glenova, (2) xii. 

"82. Lyyosoma muccoyi, Lucas, Proc. R. SOC. Vict. ( 2 )  vi. 1894, 

"83. Lyyosoma zualkeri, Blgr. Ann. N. H. (6) viii. 1891, p. 405. 

"84. Ablepharus boulengeri, D. Ogilby, Rec. Austral. Mus. i. 

"85. Ablepharus cct~sonii, Blgr., infra.-Brit. C. Africa (Carson). 
*86. Ablepharus festce, Peracca, Bull. Mus. Torin. ix. 1894, 

"87. Tropidophorus mocqzlardii, Blgr., infra.-N. Borneo (Eve- 

88. Ewmeces schwurtzii, Rsch.-W. Indies (Christiania Mus.). 
89. S c i n c o p  fasdatus, Ptrs.-Suakin (Penton, Anderson). 
90. Ophiomorzcs brevipes, Blanf .-Transcaspia (Eylandt). 

*91. Chalcides boulengeri, Anders. P. Z. S. 1892, p. l?.-Tunisia 

92. Chalcides delislii, Lataste.-Suakin (Anderson). 
93. Scelotes astrolabi, D. % B.-Madagascar. 
94. Sepsina tetradactyla, Ptrs.-Xyassaland (Johwton). 

"95. Chanueleon longicaucla, Gthr. Ann. N. H. (6) Viii. 1891, 

96. C%amceleon tavetensis, Steind. Sitzb. Ak. Wen, c. 1891, 

*97. Brookesia stumpfli, Bttgr. Zool. A.m. 1894, p. 182.-Nossi 

"98. Rhampholeon platyceps, Gthr. P. Z. S. 1892, p. 556.- 

*99. Rhampholeon brachyurus, Gthr. 1. c. p. 557.--Nyassaland 

80. Ljyosoma anchietce, Bocage.-Angola (Bocaye). 

1892, p, 524.-Engano (ModigZiani). 

p. 85.-Victoria (hcas ) .  

-N.W. Australia (Walker). 

1890, p. 1O.-Brawlin, N. 8. Wales (Australian Mus.). 

no. 167, p. 8.--Syria (Festa). 

rett). 

(Anderson). 

p. 287.-Madagascar. 

p. 310.-Taveta, E. Africa (Anstruther). 

Bk (Xenckenberg Mus.). 

Nyasealand (Johnston). 

(Johmton), 
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11. Descriptions of new #pecks. 
(EDURA NIVARIA; (Plate XLVII. fig. 1.) 
Head moderate, much depressed, oviform ; snoot as long 9s the 

distance between the eye and the ear-opening, once and a half the 
diameter of the orbit; ear-opening small, oval, oblique. Head 
covered with small, round, convex granules, largest on the snout ; 
rostra1 twice as broad as deep, without cleft ; nostril between five 
scales, the upper largest and separated from its fellow by a granule ; 
right or nine upper and as many lower labials ; mental and ante- 
rior lower labials followed by small flat shields, gradually passing 
into the small granules of the throat. Back covered with uniform 
granules, as large as those on the snout; ventral scales larger, 
subimbricate, smooth. Digits strongly dilated, the basal portion 
not quite so broad as the distal expansion; two pairs of large 
plates at  the extremity of the basal portion, followed by smaller 
single plates. MaIe with a curved series of 15 prajanal pores. 
Tail slightly longer than head and body, depressed, tapering to a 
fine poiut, its basal portion divided into distinct segments composed 
of six transverse series of scales above and five beneath. Pale 
brown above, mottled with darker and with undulous dark brown 
transverse bands ; tail above with blzclrish transverse spots and 
with wbitish annuli in its distal half. 

millim. millim. 
Total length.. . . . .  118 Fore limb.. . . . . . .  20 
Head .......... 15 Hindlimb . . . . . .  25 
Width of head.. .. 13 Tail ............ 62 
Body . . . . . . . . . .  41 

A single male specimen, captured on the snow on the Drakens- 
Presented by Mr. R. T. berg Range, Natal (see above, p. 608). 

Lewis. 

ELABMOD.~CTYLU~, g. n. Geckonidarum. 

Digits strongly dilated, free, with transverse undivided lamellae 
below ; all digits with a minute claw fitting in a notch of the distal 
lamella. Body covered with unequal-sized juxtaposed tubercles. 
Pupil vertical. 

In its digital structure this new form approaches Rhoptropw, 
Peters ( = Dcictychilikion, Thominot I), and to a certain extent 
bridges over the gap separating the latter from Gecko. But it 
is well distinguished from Rhoptropus by the shorter digits ex- 
panding more gradually towards the end, the incomplete palpebral 
ring, and the dorsal lepidosis. 

' One of the principal charactem on which Dactychilikio~ wa8 founded, viz. 
the hair-like fringe of the subdigital lamella, is common to all (rXecko8 and mom 
or less easily ~isible when the outer layer of the epidermis has been removed. 
These cuticular hairs were first noticed in the Geakos by Cartier, Arb. Zool. 
Lnst. Wurzb. i. 1872, p. 86, iu the Anoles by M. Braun, op. cit. v. 1879, p. 31. 
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EI~ASXODAUTYI~US TUBEBCULOSUS. (Plate XLVII. fig, 2.) 
Body stout, limbs short. Head longer than broad, moderately 

depressed, distinct from neck; snout obtusely pointed, a little 
longer than the distance from the eye to the ear-opening, once and 
a half the diameter of the orbit ; ear-opening oval-subtriangular, 
its greatest diameter not quite half that of the orbit. Upper sur- 
face of head covered with small granules, which are intermixed 
with larger ones behind; nostril pierced between the rostra1 and 
four scales; rostrd once and t+ half as broad as deep, with median 
cleft above ; ten upper labials ; nine lower labials ; mental large, 
posterior border rounded ; no chin-shields ; throat finely granulate. 
Body and limbs above with granules and tubercles of unequal sizes, 
the largest of which are subconical and concentrically striated ; the 
vertebral line with uniform small granules ; belly covered with very 
small, subimbricate, cycloid, smooth scales. Digits moderately 
elongate, not very unequal in length, depressed at the base, dilated 
into an elongate ovate disk in the distal half; 20 lamella under 
the median toe. Uniform dark grey-brown above, dirty white 
beneath. 

From snout to vent ............ 
Head.. ...................... 20 ,, 
Width of head . . . . . . . . . . . . . . . .  15 ,, 
Forelimb .................... 22 ,, 
Hindlimb .................... 27 ,, 

70 millim. 

The only specimen, collected by the Rev. J. Pinnock in the 
district of the Lower Congo, is a female with the tail in an early 
stage of regeneration. 

ANOLI~ RIXI. 

Head once and two-thirds as long as broad, slightly longer than 
the tibia j forehead concave ; frontal ridges strong, divergent ; 
upper head-scales mostly keeled, very small on the snout ; scales 
of the supraorbital semicircles strongly enlarged, strongly keeled, 
separated by one series of small scales ; five or six large, strongly 
keeled supraoculars ; occipital small, separated from the supraorbital 
semicircles by two series of rather large males ; canthal scales three; 
loreal rows nine; nine upper labials to below centre of eye; ear- 
opening large, vertically oval. Gular appendage moderately large ; 
gular scales keeled. Body slightly compressed ; no dorso-nuchal 
fold. Dorsal scales large, larger than the ventrals, irregular, and 
rather unequal in size, feebly imbricate, feebly keeled; flanks 
covered with small granular scales ; ventrals subrhomboidal, scarcely 
imbricate, keeled. The adpressed hind limb reaches the centre of 
the eye; digits very feebly dilated: 14 lamellie under phalanges 
11. and III. of the fourth toe. Tail slightly compressed, once and 
a half length of head and body. No enlarged postanal scales. 
C6ppery brown above, with a dqrk brown lateral stripe proceeding 
from the eye ; a pale stripe from the shoulder to the groin, edged 

(Plate XLVIII. fig. 1.) 
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below by a dark brown line; upper lip white, crossed by two 
oblique brown streaks on each side of the snout ; limbs with brown 
cross-bars; lower parts white, the gular appendage greyish on the 
sides. 

millim. millim. ....... Total length. ..... 147 Fore limb. 23 
Head .......... 15 Hindlimb ...... 44 
Width of head.. .. 9 Tail ............ 88 
Body .......... 44 

A single male specimen from Chontalea, Nicaragua, collected by 
Presented to the British Museum by Mr. W. M. Mr. R. A. RE. 

Crowfoot. 

AXOLH RHOMBIFEE. (Plate XLVIII. fig. 2.) 
Head nearly once and two-thirds as long as broad, lon er than 

the tibia ; forehead concave ; frontal ridges feebly markef; upper 
head-scales feebly keeled j scales of the supraorbital semicircles 
strongly enlarged, separated by one or two series of small scales ; 
twelve to fourteen enlarged supraoculars, separated from the supra- 
orbital scales by a series of very small scales ; occipital as large as 
the ear-opening, seperated from the supraorbitals by three or four 
series of scales ; canthal scales four ; loreal rows seven; six upper 
lnbials to below centre of eye ; ear-opening large, vertically oval. 
Gnlar appendage moderately large j guhr scales keeled. Body 
slightly compressed ; no dorso-nuchal fold. Dorsal scales small, 
subimbricate, strongly keeled, much smaller than ventrals ; flanks 
covered with minute, granular scales ; ventrals imbricate and 
strongly keeled. The adpressecl hind limb reaches the centre or 
the anterior border of the eye ; digits moderately dilated ; 14 or 
15 lamella under phalanges 11. and 111. of the fourth toe. Tail 
scarcely compressed, once aud one-fourth to once and one-third 
length of head and body. No enlarged postanal scales. Pale 
greenish golden above, with two brown stripes originating on t h e  
nape above and behind the ears ; between these stripes five large 
rhomboidal brown spots, the last between the hind limbs ; a small 
blackish ring on the base of the tail ; lower parts whitish. 

d. Q. 
rnifiim. miliim. 

Total length . . . . . . . . . . . .  90 128 
Head .................. 12 15 
Width of head . . . . . . . . . .  7.5 9 
Body .................. 28 40 
Fore Iinib.. .............. 19 24 
Hind limb .............. 34 44 
Tail .................... 50 73 

Two specimens, male and female, from Chontales, Nicaragua, 
Presented ta the British Museum by collected by Mr. R. A. Rix. 

Mr. W. M. Crowfoot, 
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UROCENTRUM GUENTIIERI. (Plate XLvII. fig. 3.) 
Snout. short, rounded ; nost.ril directed q ~ y m d s  ; upper head- 

scales with small granular .asperities ; a series of four or five large 
trnnsverse band-like supraoculars, seperatcd from tlie supraciliaries 
by a single series of very small scales ; occipital longer than broad, 
narrower than the suprnocular regioii ; four or five upper a i d  five 
lower labials ; ear-opening as large as the eye-opening, without 
denticulation on its anterior border. Sides of head plicate ; second 
gular fold strongest. Lateral and anterior dorsal scales very small, 
granular, smooth ; posterior dorsal scales larger, smooth or very 
obtusely keeled ; ventrals larger, squarish, feebly imbricate, smooth. 
Digits slender. The adpressed hind limb reaches the axillra. Tail 
shorter and narrower than the body, flat inferiorly, twice as broad 
as deep, with whorls of very large, obtusely keeled, spinose scales, 
the spines strongest on t,he sidrs. Head and nape bluish grey. 
back and limbs pale olive ; head spotted with black : nape ant1 
anterior part of back with curved black cross-bauds ; posterior half 
of body with a n.ide-meshed black uetwork ; belly greciiisli 1vhit.c. 

inill im. millim. 
Total length. . . . . .  132 Fore limb.. . . . . . .  32 
Head . . . . . . . . . .  I S  Hind linib . . . . . .  35 
Width of l i e d .  . . .  11 Tail . . . . . . . . . . . .  34 
Body . . . . . . . . . .  70 

A single female speciinru from Tquitos, Perii. 

SCELOPORVS DUZLERI. (Plate XLVIII. fig. 3.) 
Head moderate ; snout ~i iuc l i  flattened. IIcatl-sliields siiiootl~ ; 

a series of four large-., transversely enlargtd siipraoculars, bordered 
inwards by one series of wiiirtll scales ; two canthnl R C ~ C Y  : ocripit:rI 
(interparirtal) as long arj broad or longer thaii broad, much larger 
than the pariehls : four or five pointed scales form a cleuticulatioii 
on the anterior border of the ear. Dorsal scales iiiuch 1argc.r tlia11 
ventrals, :I little broader than long, keeled, murroriata aid (leiit-i- 
culate, converging towards the median line ; 3 G  to 39 s d e s  betweell 
the ocripitd shield and the base of the tail: 8 or 0 scnles corre 
sponcl to the length of the shielded part of the head : 1nter:rl scales 
graduating into the dorsals and ventrals, directed obliquely upwards 
and baclrwarrls : ~ent.mIs smooth, bi- or t~iicuspid; 41 or 44 scales 
round the middle of the body. The adpressed hind limb reaches 
the shoulder or the ear; tibia as long as the shielded part of the 
head ; the distance between the base of the fifth t,oe and the estre- 
mity of the fourtli equals the dist:ince between the end of tlie 
snout and tlie ear. C R , L I C ~ ~  
scales as large as dorsals. Rlale wit.11 eiilargetl postannl scales. 
Dark olive above, with a blnclc uniiiterriipted collar, which map be 
more or less distinctly edged with yellowish or greenish ; sides of 
belly dark blue, blacli-edged, in bot.11 sexes ; a patch of blue may 
be present on the throat, the greater part of which is black or &rk 
olive. 

15 to 18 femoral pores on each side. 
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6. 0 .  
milhm. millirn. 

Total length.. ............ 231 194 
Head .................. 26 22 
Width of head.. .......... 22 18 
Body .................. 70 69 
Fore limb., .............. 42 3% 
Hind limb .............. 61 55 
Tail .................... 135 103 (reproduced) 

This species appears to be nearest allied to S. dugesiz', Bocourt. 
Several specimens were obtained in the &ate of Jalisco, at  Colonia 
Brizuela and at La Cumbre de 10s Arrastrados, 8500 feet altitude, 
by Dr. A. C .  Buller. 

Among the Reptiles brought home by Dr. Buller from the 
Isthmus ol Tehuantepec there are specimens which 1 refer to 
S. melanorhinus, Bocourt: As that species is still very imperfectly 
known, and as the specimens I have referred to it differ in  a 
few points from Bocourt's diagnosis, I append the following 
description :- 

SCELOPOBUS MELANORHINUB, Boeourt, Journ. de Z O O ~ .  v. 1876, 
p. 401. 

Head large ; snout much flattened. Head-shields smooth ; a 
series of four large transverse supraocu1ar8, separated from the 
frontal and from the supraciliaries by one series of small scales, the 
fourth in contact with the parietal ; occipital (interparietal) a little 
broader than long, as broad as or broader than the parietals, which 
are large and broader than long ; ear-opening nearly hidden under 
the large pointed scales in front of it. Dorsal scales much larger 
than ventrals, as broad as long, strongly keeled and mucronate, 
entire or feebly denticulate, forming parallel longitudinal series ; 
26 or 27 scales between the occipital scale and the base of the tail ; 
6 or 7 scales correspond to  the length of the shielded part of the 
head ; lateral scales keeled, directed upwards and backwards, 
graduating into the dorsals and ventrnls ; latter smooth, bicuspid ; 
36 to 40 scales round the middle of the body. The adpressed 
hind limb reaches the ehoulder or the ear; tibia 5 little shorter 
than the shielded part of the head ; the distance between the base 
of the fifth toe and the extremity of the fourth equals the distance 
between the end of the snout or the nostril and the ear. 19 or 20 
femoral pores on each side. Caudal scales nearly as large a8 
dorsals. Male with enlarged postanal scales. Yellowish or 
greyish olive above ; a yellowish, black-edged cross-bar between 
the eyes; a yellowish band from behind the eye to above the 
axilla, between which a blackish blotch or bar extends across the 
scapular region ; some less distinct dark cross-bars may follow on 
the back; male with the lower surface of the head black and 
white in front, pale blue behind, yellowish green on the sides ; 
the breast and median line of belly salmon-red ; the belly pale 
blue near the median line, yellowish green on the sides, 
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< *. milhm. 
Total length ............ 208 
Head .................. 25 
Width of head .......... 22 
Body .................. 73 
Fore limb .............. 43 
Hind limb .............. 57 
Tail .................... 110 

?.. d h m .  
193 
28 
28 
77 
46 
63 
95 

Three specimens (male, female, and half-grown) obtained at 
Santo Doming0 de Guzman, Mexico, by Dr. A. C. Buller. 

SCELOPORUS IIETEPOLEPIS. (Plate XLVIII. fig. 4.) 
Head small. Head-shields smooth; one or two more or less 

irregular series of transversely enlarged supraoculars ; two canthal 
scales; occipital large, ZMI long as broad or broader than long; 
parietals small, sometimes indistinct j anterior border of ear with a 
denticulation formed by three or four pointed scales. Dorsal scales 
very unequal in size, irregular; some nearly smooth, others 
strongly keeled ; a pair of vertebral and a latero-dorsal series of 
large strongly keeled scales form sorts of crests along the body ; 
ventrai scales smooth, mostly bicuspid. The adpressed hind limb 
reaches the shoulder 'or the ear ; tibia as long as the shielded part 
of the head : the distance bete-een the base of the fifth toe and 
the extremity of the fourth exceeds the distance between the 
end of the snout and the posterior border of the ear. 14 to 19 
femoral pores on each side. Caudal scales as large as largest 
dorsals, strongly keeled, spinose. Male with strongly enlarged 
postanal scales. Coloration very much as in S. microlepis. Greyish 
or pale brown above, with indistinct darker and lighter blotches 
and symmetrical blackish markings in the form of transverse or 
angular lines, the first of which crosses the frontal and supraocular 
regions ; male with a black bar ('sometimes interrupted) across the 
throat and with a large pale blue blotch ou each side of the belly, 
broadly edged with blackish blue on the median ventral line. 

d .  Q :  
Total length ............ 135 125 
Head .................. 16 14 
Widthof head .......... 14 12 
Body .................. 44 46 
Fore limb . . . . . . . . . . . . . .  29 26 
Hind limb .............. 39 37 
Tail.. .................. 75 65 

Several specimens were collected by Dr. A. C. Buller a t  various 
localities in the State of Jalisco (La Cunibre de 10s Arrastrados, 
Real Alto, Riocho La Berberia, Sierra de Bolaiios), at altitudes 
varying between 7800 and 8500 feet, 

millim. millim. 
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CEAMBBAUBA MIOPROPUS. 

Fore limb reduced to a minute clr+wed vestige, no longer than a 
scale j hind limb much more developed, nearly half as long as the 
head, ending in a single claw, as in C. anytiinn. One femoral 
pore. Head-shields and scaling .of the body as in C. anyuina. 
Yellowish, with four pale brown stripes, the median pair edged 
with black on the outer side. 

Total length .............. 550 
Head .................... 15 
Tail ...................... 430 
Fore limb ................ 1 
Hind limb ................ 7 

millim. 

A single specimen from Fwambo, British Central Africa. Col- 

In  the first Report I described a species (C.  didnctyla) inter- 
The one now established 

The five species of C?mnasaurn may be distinguished as 

lected by Mr. A. Carson. 

mediate between C. cpnea and C. anyuinn. 
fills up the gap between C. anguina and C. nzocrolepis. 

follows :- 
A. Both pairs of limbs very distinct. 

Limbs pentadactyle ; 28 scales round the body ......... 1. mea, Wgm. 
Limbs didactyle; 26 scales round the body ............... 2. didactyla, Blgr. 
Limbs monodactyle; 26 scales round the body ......... 3. anguina, L. 

B. Fore limb very minute or absent ; hind limb monodactyle. 
Fore limb distinct ; 26 scales round the body ............ 4. rniopropzc~, Blgr. 
No trace of fore limb externally ; 22 scales round the 

body ........................................................ 5. ma&epb, aope. 

I)IPLOGLOEISW BITITTATUS. 

Head slightly distinct from neck j snout moderate, with obtuse 
canthus ; ear-opening small. A large azygous prefrontal, in 
contact with the frontfil and the first and second supraoculars, in 
contact witla the second loreal, and separated from the rostral by 
two pairs of shields; frontal twice as long as broad; parietal 
separated from the frontal and supraoculars by two shields ; nasal 
in contact with the rostral, fdlowed by two superpoeed postnasals, 
two loreals, and a preocular ; rostral a little narrower than the 
symphysial ; the suture between the sixth and seventh upper 
labials falls below the centre of the eye; three chin-shields on 
each side, first in contact with the second and third lower labials. 
Scales smooth, 33 round the middle of the body. Limbs Ehort, 
not meeting when adpressed : digits moderate, claws exposed. 
Tail cylindrical, covered with smooth scales. Black above, with 
two greenish-white stripes from the end of the snout, where they 
unite, to the base of the tail, passing above the eye ; lips and sides 
of neck whitish with black bars j throqt whitish ; bell7 greyish ; tail 
salmon-pink, 

(Plate XLVIII. fig. 5.) 
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millim. millim. 
Total length. ..... 75 Fore limb.. ...... 8 
Head .......... 9 Hindlimb ...... 10 
Width of head.. .. 5 Tail ............ 43 
Body.. .......... 23 

A single young specimen from the Hacienda Rosa de Jericho, 
NicaragUri,3250 feet ; collected by Dr. E. Rothschuh. 

TAUHPDROMTJS HOLSTL (Plate XLIX. fig. 1.) 
Head rather short. Rostra1 forming a suture with the fronto- 

nasal, entirely separating the nasals ; supraoculars in contact with 
the supraciliaries ; a small shield separates the large anterior 
supraocular from the loreal j temporal scales very small, obtusely 
keeled ; three or four chin-shields on each side '. Six longitudinal 
series of strongly keeled dorsal shields, the two median smaller ; 
eight longitudinal series of keeled ventral shields ; three series of 
smaller keeled shields on each side of the ventrals. Two inguinal 
pores on each side. Olive above, greenish white beneath; a white 
streak from the eye to the shoulder, passing through the tym- 
panum. 

Total length.. .... 113 Fore limb.. ...... 16 
Head .......... 10 Hindlimb ...... 22 
Width of head . . 7 Tail (reproduced) . 58 
Body ............ 45 

millim. millim. 

Two specimens, from the Osen Mt., Hhimnbara, Japan ; collected 
by Mr. Holst. 

LYCIOSOMA LUZONBNSE. (Plate XLIX. fig. 2.) 
Section Hilzzclia. Body elongate; limbs weak; the distance 

between the end of the snout and the fore limb is contained once 
and a half in the distance between axilla and groin. Snout short, 
obtusely pointed. Lower eyelid scaly. Nostril pierced in the 
nasal ; no supranasal ; frontonasal broader than long, forming a 
suture with the rostra1 ; prsfrontale in contact ; frontal not quite 
so long as the frontoparietal, which is single, in contact with the 
first and- seoond supraoculars ; four supraoculars, f i s t  largest ; 
seven supraciliaries ; parietals forming a suture behind tbe inter- 
parietal ; no enlarged nuchals ; fourth to sixth upper labials below 
the eye. Ear-opening round, small, not larger than the pupil. 
28 smooth scales round the middle of the body; dorsals as large w 
ventrals, laterals smaller. A pair of feebly enlarged preanals. 
The length of the hind h u b  equals the distance between the 
posterior border of the eye and the fore limb ; fourth toe a little 
longer than third. Tail thick, once and one-fourth the length of 

1 The adult haa three chin-shields on the right side snd four on the left ; the 
young has four ahielda on each side. 
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head and body. Pale reddish brown Rbove, with small darker 
spots, a slightly undulous blackish line on eaeh side, and a series cf 
blackish spots forming an interrupted vertebral line j sides dark 
brown, with light dots ; lower parts whitish. 

millim. millim. 
Total length.. ...... 88 Fore limb.. .... 8 
Head ............ 8 Hindlimb .... 10 
Width of head .... 4.5 Tail .......... 50 
Body ............ 30 

A single specimen from Mt. Benguet, N. Luzon, collected by 
Presented by the Subscribers to the Whitehead Mr. Whitehead. 

Exploration Fund. 

LXGOSOMA DEUIPIF~XS. (Plate XLIX. fig. 3.) 
This small Scink so much resembles the preceding in coloration 

and in the scaling of the head that one would at first be inclined 
to refer it to the same species. It differs, however, in several 
important characters. The ear-opening is much larger and oval, 
nearly two-thirds the size of the eye-opening. The rostra1 forms a 
much brosder suture with the frontonasal j the frontal is slightly 
longer then the frontoparietal. The body is shorter, the distance 
between the end of the snout and the fore limb once and one- 
fourth to once and one-third in the distance between axilla and 
groin. The length of the hind limb equals the distance between 
the nostril and the fore limb. There are 36 scales round the 
middle of the body. The tail tapers graduslly from the base. 
As stated above, the coloration is much the same as in L. luzonense ; 
there are, honcver, no other dark spots on the back but those 
forming the interrupted vertebral line ; a well-defined dark brown 
streak, continued as a dorso-lateral line, extends along each side of 
the head and neck, paqsing through the eye, and the temple and 
neck below it are white. 

millim. millim. 
Total length.. .... 80 Fore limb.. ...... 10 
Head .......... 9 Hindlimb ...... 12 
Width of head.. .. 5 Tail ............ 45 
Body .......... 26 

Both this species and the preceding connect the sections 
Hinulia and Homolepida, but should be referred to the former, as 
defined by me '. 

Two specimens were obtained by Mr. Whitehead on Isabella, 
N.E. Luzon. 

Through an oversight, the section Hintdin is stated in my Oatalogue to be 
characterized bj distinct frontoparietals; L. acutzlm forms an eaception in 
having these shields fused. 
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ABLEPHARUS CARSONII. 

Snout very short, obtuse. 
(Plate XLIX. fig. 4.) 

Eye entirely surrounded by a circle 
of granules. Rostra1 forming an extensive suture with the fronto- 
nasal, which is in contact with the frontal ; no supranasal ; frontal 
small, hardly one third the size of the single shield formed through 
fusion of the frontoparietals and interparietal ; three supraoculars, 
first largest and in contact with the frontal ; five or' six supra- 
ciliaries ; a pair of nuchals ; four upper labials anterior to the sub- 
ocular. Ear-opening roundish, as large as the pupil. 26 scales 
round the middle of the body, laterals a little smaller than dorsals 
or ventrals. Prseanals scarcely enlarged. Limbs pentadautyle, 
narrowly separated when adpressed. Bronzy brown above. 
greenish white beneath ; a black vertebral line ; a black line edged 
above with yellow, on each side, from the end of the snout to the 
base of the tail. 

millim. millim. 
Total length. ..... 80 Fore limb ...... 8 
Head .......... 6 Hindlimb ...... 10 
Width of head.. .. 4.5 Tail ............ 46 
~~d~ .......... 28 

A single specimen from Fwambo, British Central Africa. 
Collected by Mr. A, Carson. 

TROPIDOPHOltUS MOUQUARDII. 

This species, specimens of which have been referred to T. beccal-ii 
by Dr. Mocquard in his paper on the reptiles of Kina Baloo (N. Arch. 
Mus. [3] ii. 1890, p. 135): agrees with T. beccarii in its smooth 
scales, with 17. brookii in its smaller postmental, behind which two 
pairs of shields are in contact, and in its larger head, which is 
more swollen a t  the temples ; it differs hom both in the greater 
number of scales round the body, via. 34. The coloration is the 
same as in T. brookii. 

Two specimens, male and female, from Kina Baloo, N. Borneo, 
received from Mr. A. Everett. 

The female contains four fully developed young, measuring 
30 millim. from snout to vent. 

From snout to vent 95 millim. 

EXPLANATION O F  THE PLATES. 

 PLAT^ XLVIL 

Fig. 1. (Edura niwria, Blgr., p. 726. 
l a .  ,, ,, Lower surface of foot, x 2. 
2. Elasnwdactylw tuberculosus, Blgr., p. 727. 
2 a. 
3. &rocendk g u & d ,  Blgr., p. 729. 

Lower surfaoe of foot, x 2. 
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PLATE XLVIII. 
Fig. 1. Anolis rig, B1 p. 727. Upper surface of head, x 2:. 

2. Awolis rhomb&;’Blgr., p. 728. Upper surface of head, x 24. 
3. 8celopoporus bulderi, Blgr., p. 7%. 
1. Scelqomcs heterolepis, Blgr., p. 731. 
5. Diploglossua bivitlatus, Blgr., p. 732. 
5a. ,, ,, Upper surface of head, x 2). 

Head and anterior part of body. 

PEATII XLIX. 
Fig. 1. Tmhydromus-hohti, Blgr., p. 733. 

1ffi. ,, ,, Upper surface of head, x 3. 
16. ,? ,, Lower surface of head, x 3. 
2. Lygosomffi Zuzonense, Blgr., p. 733. 
2a .  ,, ,, Upper surface of bead, x 3. 
3. Lygosoma decipWns, Blgr., p. 734. 
3a .  ,, ,, Upper surface of head, x 3. 
4. Ablepharlcs C R T S O W ~ ~ ,  Blgr., p. 735. 
4a. ,t ,, Upper surface of head, x 3. 



APPENDIX, 

LIST O F  ADDITION8 TO THE SOCIETY'S MENAGERIE 

DURING THE YEAR 

1894. 

Jan. 1. 2 Purple-capped Lories (Lorius domicella). Purchased. 
1 Long-billed Butcher-bird (Barita destructor). Deposited. 

2. 1 Coot ( f i l i c n  ntra). 
3. 1 Black-handed Spider-Monkey (Ateles ater), 2.  Presented by 

2 Wedge-tailed Eagles (Apuila audux). Presented by F. W. 

1 Diademed Amazon (Chrysotis diademata). 

Presented by Mrs. L. Spender. 

Mr. L. Clarke. 

Burgess, Esq. 
Purchased. 

7. 1 Yak (P&$ha,qus grunniens). 
8. 1 Snow-Leopard (Felis uncia), 3 .  From Lahoul, Punjab, 

2 Common Marmosets (Hapale jacchus). Presented by Mrs. 

1 Common Hamster (Cricetus frumentarius). Presented by 

1 Alpine Marmot (A-ctonzys nzurmottu). Pnrchased. 

1 Black-necked Swan (Cygnus nigricollG). Purchased. 
2 Rufous Tinamous (Rhynchotus rufescens]. 
4 Brazilian Caracaras (Yolyborus brusilimis). 
9 Common Teguexins (Tupinanzbis tequezin). 
1 Common Boa (Boa constrictor). Purchased. 

9 Lapwings ( T7unelZus vulgaris). 
2 Dunlins (Trin*qa ulpinu). 

11. 2 Jackdaws (Corvus monedulu). 
I Melodious Jay-Thrush (Leucodioptron ennorum). Purchased. 
1 Malaccan Parrakeet ( P a L o r ~ i s  longicaudu), 8 .  

12. 1 Mozambique Monkey (C'ercopithecus pygerythrus), 8.  From 

13. 1 Clifford's Snake (Zamenis clzyordi). From Egypt. Presented 

16. 1 Himalayan Monkey (Mucucue assunzmsis), 9 ,  From Sikhim. 

49 

Born in the Menagerie. 

Himalayas. Purchased. See P. Z. S. 1894, p. 92. 

Brightwen. 

Mrs. Brightwen. 

9. 2 Hairy Armadillos (Basypus villosus). Purchased. 

Purchased. 
Purchased. 
Purchased. 

10. 1 Mozambique Monkey (Cercopitltecus pygeqthrus),  8 .  From 
Eeira, E. Africa. Presented by H. P. East, Esq. 

Received in Exchange. 
Received in Exchange. 

Presented by Miss Williams. 

Deposited. 

Mauritius. Presented by Mrs. Adams. 

by W. L. Tod, Esq. 

Presented by Capt. Edmund A. Grubbe. 
PROU. Z O O L  SOU.-1894, NO. XLIX. 
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Jan. 16. 1 Bonnet-Monkev (Mucacus siniws\. Q . Presented bv the 
,I T 

Rev. Thos. R&l&ds. 
17. 2 JaDnnese Pheasants (Phasianus uersicolor), d 2 .  Presented ,, - . 

b i  W. Rudge Rootis, Esq., F.Z.S. 

posited. 

posited. 

Africa. 

E. Winpate, Esq. 

2 Gigantic Salamanders (Megalobatrachus maxi~nus). De- 

18. 1 Cuvier':r'cr Podargus (Podargus euuieri). 
20. 3 Gigantic Salamanders (Megalobutrachus maxinws). De- 

2 Spanish Terrapins ( Clenznzys leprosa). From Mellila, N. 

21. 1 Dwarf Chameleon (Chanaceleolz pumilus). Presented by 

22. 4 Fishes (Nemachilus. SD. inc.). From China. Presented bv 

Purchased. 

Presented by Bennet Burleigli, Esq. 

A. He'rbert Allen,'E'sq., M:D. 
23. 1 Ring-tailed Coati (Nasuu rufa). 

1 Crossbill (Loxitc curm'rostru), 8 .  
Deposited. 

Presented by &Ira W. S. Ber- 
ridge. 

4 $2. Purchased. 

Somaliland. Purchased. 

8 Undulated Grass-Parrakeets (Melopsittacus uiadukatus), 4 8, 

24. 2 Abyssinian Guiuea-fowls (Nzcnzida ptilorhyncha). From 

2 Burrowing Owls (8peotyto cuniculariu). 
26. 1 Rose-ringed Parrakeet (Pabornis  docilis), 0 . Presented by 

2 Black-eared Marmosets ( E a p a k  penicillata). Presented by 

26. 1 King Snake (Colder yetulus). From Florida. Presented by 

87. 2 Wcka Rails (Ocydromus nusdralis). Presented by the Hon. 

29. 1 Hog-Deer (Ceruus porcinus), 0 .  
31. 1 Waxwing (Ampelis gurrulus). 

Purchased. 

J. Hickman, Esq. 

Mrs. G. E. Russell. 

Lawson Reuss, Esq. 

Lancelot Lowther. 
Born in the Menagerie. 

Purchased. 
2 Long-tailed Titmice (Parus caudutus). 

20 European Tree-Frogs [Hyla  arboren). 

Purchased. 

Feb. 2. 2 Eyed Lizards (Lacerttc ocellatn). 

3. 1 Chilinn Conure (Conurus smamgdilzus). 

Presented by T. Keen, Esq. 
Presented by T. 

Presented by Mrs. 

Pnr- 

Pre- 

5. 1 Green-winged Trum eter (PsopWia viridis). 
6. 1 Bonnet-Monkey (idtcacu, sinicus), y .  Presented by Col. J. 

Keen, Esq. 

Gibney. 

chased. 

sented by John Biehl, Esq. 

T. North. 

1 Madagascar Porphyrio (Porphyrio mzdaguscariens&). 

2 Swainson's Lorikeets ( Trichoglossuu nom-liollandice). 

Deposited. 

1 Red-eared Bulbul (Pycnonotus jocosus). Presented by C. S. 
Simpson, Esq., L.R.C.P. 

1 Yellow-bellied Liothrix (Liothrix Zuteus). Presented by 
C. S. Simpson, Esq., L.R.C.P. 

3 Indian Silver-bills (Mu7iiu mulnburica) (vars.). Presented by 
C. S. Sinipson, Esq., L.R.C.P. 

1 Chestnut-breasted F'inch ( .hnacola castanrothomx), d . Pre- 
Rented by C. S. Simpson, Esq., L.R.C.P. 

2 Java Sparrows (Pad& oryxivora) (vars.). Presented by C. S. 
Simpson, Esq., L.R.C.P. 
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Feb. 6. 1 Crimson-crowned Weaver-bird (Eupbctes jlammictips), 8.  

2 RLISS'S Weaver-birds f Qstelecc russi). 8 P . Presented bv C. S. 
Presented by C. S. Simpson, Esq., L.R.C.P. 

,, - * 
Simpson, Esq., L.R.k:P. 

son. Esa.. L.R.C.P. 
2 Safron Finches (Sycalis&veolus). Presented by C. S. Simp- 

1 Gre+necir&l Serin Finch (Serinus canicollis). 

7. 1 Macaque Monkey (Macacus cynomolgus), 9 .  
8. 1 Moustache Monkey (Cercopithecus cephus), 9. 
9. 1 Piuche Monkey (Midus mdipus). 

Presented by 

Presented by 

Deposited. 
Presented by Miss &I. A. 

Presented by Nrs. 

Presented by L. V. Druce, Esq. 
Presented by 1,. V. 

Preseuted by L. V. Druce, 

Presented by L. V. 

Presented by L. 1'. 

Presented by 

Presented by 

C. 8. Simpson, Esq., L.R.C.P. 

F. Reynolds, Esq. 

Farmer. 

Hawett. 
1 Bonnet-Monkey (Macacus sinicus), 0 .  
1 Chaffinch (Frin,@la celebs)). 
1 Brambling (Fringilla montzfringilla), 

1 GIreenBnch (Ligurinus chlonk). 

3 Lesser Redpolls (Linota rufescens). 

1 Linnet (Linota cannabina). 
1 Hedge-Sqarrow (Accentor modularis). 

Druce, Esq. 

Esq. 

Druce, Esq. 

Druce, hsq. 

Capt. W. H. Resant. 

Capt. W. H. Brsant. 

posited. 

Presented by L. V. Druce, Esq. 

10. 1 Banded Ichneumon (Berpestes fasciatus), 8 .  

2 Vulturine Guinea-fowls (Numidu vulturina). 

4 Red-bellied Waxbills (Estrelda rz$uentris). 
2 Madagascar Weiiver-birds (Folcdia muduyascnriensis). 

2 Alario Sparrows (Passer alurio). 

Deposited. 
De- 

Deposited. 
13. 1 Viverrine Phnlanrrer (Phalanaista viuerrinal 8 .  Presented bv 

14. 1 

1 

15. 1 

16. 2 

17. 2 
1 
1 

,? - 
Mrs. Percy MoAon.' 

Mr. James Carter. 
Macaque hfonkey (Mucacus cynomoZps), d . Presented by 

Goshawk (As tur  palumbarius) 9 .  Presented by Duncaii 
Parlter, Esq. 

Jackdaw (Corvus monedula). Presented by Nrs. Dixon- 
Brown. 

Garden Dormice (Muom8 oicercinusl Presented bv Dr. 
.I R. B. Sharpe, F.Z.k. 

Striped Hyzmas (Hyana striata). Purchased. 
Reichenow's Guinea-fowl (Numida reichenowi). Purchased. 
Vulpine Phalanger (Phalanyista vztlyina), 9. Presented by 
Mr. W. HuLrhes. 

20. 1 Hairy PorcuGne (Sphiyurz~s villosus). Deposited. 
21. 1 Hooded Crow ( Corvus cornix). Presented by Mrs. Wroughton. 
24. 2 Mozambique Monkeys (Cercopithecus pygerythrus), d 9. Pre- 

1 Puff-Adder ( r ipera  rnrietans). Presented by J. E. Matcham, 

1 Hoary Snake (Coronella cana). Presented by J. E. Matcham, 

Pur- 

sented by Lieut.-Gen. Owen L. C. Williams, F.Z.S. 

Esq. 

Esq. 

chased. 
27. 2 Ceylonese Hanging-Parrakeets (Loriculw asiaticus). 

49+ 
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Mar. 1. 1 Bar-tailed Godwit (Limosa lapponicn). 
1 Grey Plover (Squataiala helcetica). 
1 Dunlin ( Tringa a&inn). Purchased. 

2. 1 Eland (Oreas canna), 2. Born in the Menagerie. 
1 Kite (Milvus ictinzcs). Presented by the Crystal Palace 

1 Common Kestrel ( Ti9anunculzcs alaudarius). Presented by the 

1 Golden Eagle (Aquila chrysaetus). Presented by the Crystal 

1 Great Eagle-8ml (Bubo maaximus). Presented by the Crystal 

Purchased. 
Purchased. 

Company. 

Crystal Palace Conipruty. 

Palace Coin any. 

Palace Company; 
1 S otted Eagle-Owl (Bubo maculatus). Presented by the 

Kystal Palace Company. 
1 Barn-Owl (6trixJlammen). Resented by the Crystal Palace 

Company. 
1 Tawny Owl (Syrnium aluco). Presented by the Crystal 

Palace Con1 any. 
2 Levaillant’s Prancolins (Francolintcs levaillanti). Presented 

by J. E. Matcham, Esq. 
2 Barn-Owls (Strzk f i m m e a ) .  Presented by J .  E. Matcham, 

Esq. 
6.  1 Diana Monkey (Cercopithecus diuiza ignitus), 2.  
6. 1 Bluethroat (Cywzecula suecicn). 

8. 1 Wild Cat (Felis catua), 8, From Inverness-shire. Presented 

Presented by J. Young, 

Presented by 

Presented by H.E. 

Presented by J. E. 

Presented by J. E. Mat- 

Presented by Mesms. 

Presented by 

We- 

Deposited. 
Purchased. 

3 Alpine Accentors (Accentor collaris). Purchased. 

by Mrs. Ellice. 
11. 1 Solitary Thrush (Monticola cyanus). 

Esq., F.Z.S. 
14. 2 Collared Peccaries (Dicotyles tajay,u), 2 $2, 

1I.E. Sir Alfred Noloney, 1I.C.M.G. 
1 Globose Unrassom (Crux globicera), 8 ,  

Sir Alfred Moloney, H.C.M.G. 
2 Cape Bucephalus (Bucephakcfi capensis). 

Matcham, Esq. 
1 Cape Viper (Cuusus r7~on?beatua). 

cham, Esq. 
2 Crossed Snakes (Psammophis cruc;fer). 

H. M. & C. Beddington. 
1 Smooth-bellied Snake (Ho9naZosoma lutrix). 

Messrs. 11. 11. & C. Beddington. 
1 Rhnmb-marked Snake (Psnmmophylar rhomhentus). 

sented by Messrs. H. W. & C. Beddington. 
1 Crossed Snake (Psammophia crucifer). 
1 Hoary Snake (Coronella cana). 
1 Puff-Adder (V;Pera arietans). 

Deposited. 
Deposited. 
Presented by Messrs. H. 11. & 

15. 1 Diana Monkey ( Cercopithecus diana), 2. Presented by Miss 

* 2 Redshanks ( Totanus cnlidris). Purchased. 
17. 1 Wild Cat (Felis catus), 9 .  From Inverness-shire. Presented 

19. 1 Coypu (Myopotumus c o y p i ) .  
2 Cocbateels I CaZocasitta novm-holZundahL 2 8. Presented bv 

C. Beddington. 

L. D. Summerbell. 

by Mrs. Ellice. 
Born in the Menagerie. 

,I - 
~ Mrs. Tidey. 

20. 1 White-bellied Sea-Eagle [Haliaetus Zeucoaaster). Presented 
v .  

by Mrs. Scales. 
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Mar. 20. 1 Leadbeater's Cocktl.too (Cacntua Zeadbeatei-i). Presented by 

2 Alpine Accentors (Accentor collnris). 

1 Vervet Monkey (Cercopithecus lalandii). $resented by Xrs. 

1 Ring-necked Parrakeet (Palaornis torpuatus), $2 . Presented 

23. 2 Peregrine Falcons (Falco peregrinus) . Presented by Penn C. 

1 Great Eagle-Owl (Bubo ma-cinzus). Presented by H. Godman, 

24. 1 Greater Sulphur-crested Cockatoo (Cacatua gnlerita). De- 

26. 2 Syrian Bears (Ursus syriacus). Presented by Arnold Pike, 

27. 1 Striped Hymia ( H y e n a  striata). Presented by Seiior Don 
D. M. Macleod. 

Presented by 
A. Blayney Percival, Esq. 

38. 1 Einkajou ( Cercoleptes caudivolvulus). Presented by A. Murray, 
Esq. 

29. 1 Hairy Armadillo (Dasypus oillosus). Presented by Capt. 
W. E. Clift. 

Presented by Capt. 
W. E. Clift. 

30. 1 Rhesus Monkey (Macacus rhesus), 9. Presented by Mr. W. 

1 S uirrel Monkey (Chrysothrk sciurea). Presented by Mrs. 

2 Noisy Pittas (Pitta strepitans). 
1 Green Tree-Frog (HyZa arborea). Presented by Thomas 

Presented by 

1 Greek Tortoise (Testudo grceca). Presented by George 

Presented by 

Presented by G. L. Hunt, 

Presented by J. Gardiner 

4 Bahania Ducks (Uafila bahammsis), 2 d,  2 9. 
2 Mandarin Ducks ( B x  gaZwicuZata), 2 2 .  Purchased. 
1 Spotted-billed Duck ( A  m s  pa?ciZorhy?acha), 9 . 
1 Ruddy Sheldrake ( Tadorna casarca), 2 .  Purchased. 
4 White-backed Pigeons (Columba leuconota). 

4. 1 Burrhel Wild Sheep (Ouis 6urrhel), d.  Received in Ex- 

1 Greek Tortoise ( Testudo grecn).  Presented by Miss Leigh. 
1 Malabar Parrakeet (PaZeovnG- columboides), 9. Deposited. 
1 Maculated Snake ( Ungnlia maculata). 

5. 1 Sand-Badger (MeZeR ankuma). Purchased. 
6. 1 Pointed Tree-Snake (Dryioph& ncuminnta). From Trinidad, 

J. Ward, Esq. 
PmchRsed. 
De osited. 21. 2 Black Apes (Cynopithecus niger), 2 8. 

White. 

by Miss Castle. 

Sherbrooke, Esq. 

Esq. 

posited. 

Eps. 

1 American Turkey (Meleagris gallo-pnvo), 8 .  

1 Common Teguexin (Tzpinambis teguexin). 

Chrystal. 

%. M. Parkinson. 
Purchased. 

Plowman, Esq. 

Col. W. €1. FeiIden, C.M.Z.Y. 

Hollis, Esq. 

Raymond W. Cooper, Esq. 
1 Tawny Owl (Syrniuni aluco). 

Esq. 
3. 2 Leopards (Felis pardus), 8 0 .  

Mnir, Esq. 

31. 3 Pink-footed Geese (Atzser brachyrhynchus). 

April 2. 1 Vulpine Phalanger (Phalangista vulpina), d . 

Purchased. 

Purchased. 

Purchased. 

change. 

Deposited. 

W. I. Presented by R. R. Mole, Esq. 
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April 6. 1 Clouded Snake (Leptognufhus nebulosus). 

Presented by R. R. Mole, Esq. 

Palmer. 

From Trinidad, 

1 Coralline Elaps (Elups corallinus). 8rom Trinidad, W. I. 

Presented by Mrs. Walter 

Presented 

W. I. Presented by R. R. Mole, Es 
- 

7. 1 Brown Capuchin (Cebus futuellus). 

1 Crab-eating Opossum (DideEphys cnncriwora), 3. 

Deposited. 
1 Rose-Hi11 Parrakeet (I’lntycercus eximius). Presented by Mrs. 

1 Adorned Ceratophrys (Ceratophrys ornnta). 
3 Baccoons (PrOCIJfJn lotor). 

1 Hairy Armadillo (Dusypus uilZost~s). 

by Mr. G. Stephen. 

Cmter. 

9. 1 Cape Zorilla (Ictonys zorillu). 

Deposited. 

Presented by Robert 
Born in the hfenagerie. 

10. 1 Rhesus Monliey (Mucncus rhesus), 8 .  
O’Callaghan. Esq., Y.R.C.S. 

Bulfin, Esq. 

Deposited. 
, 1 Sniooth Snake (Coiwtellu h i s ) .  Presented by Ignatius 

11. 1 Tayra (Galictis burham). Purchased. 
1 Yellow-billed Coot (Eiclica lmcoptera). Purchased. 
1 Orange-thighed Falcon (Falco fusco-ccerulescens). Purchased. 
1 Meller’s Duck (Anns melleri). Presentedby 1-1. H. Bharland, 

Received in 
Esq., F.Z.S. 

12. 1 Bennett’s Wallaby (Halmnturus bmnet f i ) ,  0 .  
Exchange. 

3 White’s Tree-Frogs (Hylu cceruleu). Deposited. 
4 Golden Tree-Frogs (Liyla uureu). Deposited. 

14. 1 Macaque Monkey (Macucus cynomolps), 0 .  
2 Rabbit-eared Peranieles ( P e ~ ~ w z e l e s  Zugotis), 6 $? . 
1 Crested Porcupine (Hystvk~ cristnta). 

Presented by J. 

Deposited. 
Born in the Mena- 

16. 1 Water-Vole (Aruicoln nmphibius). Presented by Col. 

1 Buzzard (Buteo vulgaris). Presented by Col. C. B. Rash- 

Presented by Capt. 

Born in the 

Presented by H.G. The 

1 Raven (Coraus coraz). 
2 Pin-tniled Sand-Grouse (Reroclev ulchuta), 6 $? . Presented 

by H. H. Sharland, Esq., F.Z.S. 
1 Black Gallinule (Limnocorm niger). Presented by H. H. 

Sharland, Esq., F.Z.S. 
2 Nadagascar Moorhens (Gullinulu pyrrhorhoa). Presented by 

H. H. Sharland, Esq., F.Z.S. 
20. 1 Chimpanzee (Anthropopithecus troglodytes), 9 .  Purchased. 

2 Sooty Mangabeys (Cercocebus fuliginosus), 2 Q . Presented by 
the Rev. Canon J. Taylor Smith. 

1 African Civet Cat (Yiuerra cioetta). Presented by the Rev. 
Canon J .  Taylor Smith. 

2 Royal Pvthons (Python regius). Presented by the Rev. Canon 
J. Taylor Smith. 

1 Shcrt-tailed Parrot (Puchynus brachyurus). 

Pearson Callum, Esq. 

gerie. 

L’Estrange. 

leigh. 
17. 1 Slow Loris (Nycfice6us turdigradus). 

Spalding. 
18. 2 Barbary Wild Sheep (Oais trugeluphns), 2 9. 

Menagerie. 
19. 1 Lioness (Felis Zeo). 

Duke of Newcastle, F.Z.S. 
From India. 

Presented by Miss I. L. Graham. 

Purchased. 
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Apr. 20. 1 White-backed Trumpeter (Psophiu leucoptara). 
2 ff olden Agontis (Dasyprocta ayuti). 

Purchased. 
Purchased. 

21. 2 Crested Porcu ines (gys t r zk  criatata). Presented by Adrian 

4 Swainson’s Francolins (Francolinus smainsoni), 2 8, 2 2.  
1 Delulunde’s ?kard (Nucras dalalundii). Presented by J. E. 

1 Rough-keeled Snake (Busypeltis scubrrr). Presented by J. E. 

1 Blackish Sternothere (8ternotharus subncquer). 
Presented by Sir Henry 

2 Cape Crowned Cranes (Baleuric0 chrysopelargus). Presented 

1 Grey Ichneumon (Hrrpestas grisms). Presented by John 

2 Indiun Cobras (Naia tr@dians). 

1 Long-legged Buzzard (Buteo feroxz.). 

2 Robben-Island Snakes (Coronella phocurum). 

25. 1 Mexican Deer (Curiacus mexicanus), 8. 
26. 1 Macaque Monkey (Macucics cynomolgus), 2.  

Vanderbyl, 8sq. 

Presented b J. E. Matcham, Esq. 

Matcham, Esq. 

Matcham, Esq. 

23. 1 Wattled Crane (Grus carunculafu). 
B. Loch, G.C.B.,K.C.M.G. 

by Sir Henry B. Loch, G.C.B., K.C.M.G. 

Penn, Esq., M.P., F.Z.S. 

Presented by 
C. Palmer, Esq. 

Captured in the Red 
Sea. Purchased. 

Presented by 
Burry M%iIlan, Esq. 

Presented by 
Miss A. Orvis. 

2 Variegated Jackals (Canis variegatus). From Suakin. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. See P. Z. S. 
1894, p. 391. 

2 Fennec Foxes ( Canis cerdo). Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

2 Pale Fennec Foxes (Canis pallidus). From Suakin. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

1 Syrian Fennec Fox (Canis famelicus). From Suakin. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

1 Fettered Cat (Felis maniculata). From Suakin. Preseuted 
by Dr. John Anderson, F.R.S., F.Z.Y. 

1 Senegal Genet (Genetta senegulensis). From Suakiu. Pre- 
senced by Dr. John Anderson, F.R.S., F.Z.S. See P. Z. S. 
1894, p. 391. 

1 Libyan Zorilla (Ictonyx libyca). From the Libyan Desert. 
Prevented by Dr. John Anderson, F.R.S., F.Z.S. 

1 Zorilla (letonyx ft-enatu). From Suakin. Presented by Dr. 
John Anderson, F.R.S., F.Z.S. 

1 Crested Porcupine (BystrLz cristatn). From Suakin. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

2 Lesser Egyptian Qerbilles (Uerbillus @gyptius). From Egypt. 
Presented by Dr. Anderson, F.R.S., F.Z.S. 

2 Larger Egyptian Gerbilles (Gerbillus pyramidum). From 
Suakin. 

2 Dwarf Jerboaa (Dipdillus, sp. inc.). From Egypt. Pre- 
sented bv Dr. John Anderson, F.R.S., F.Z.S. 

3 Hunter’s Spiny Mice (Acomys hunteri). From Suakin. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

4 Cairo S iny Mice ( A ~ C J ~ Z Y S  cuhirinuu). From Egypt. Pre- 
sentedgy Dr. John Anderson, F.R.S., F.Z.S. 

Purchased. 

Purchased. 
24, 1 Macaque Monkey (Macacus cynomolgus), 2 .  

Purchased. 

From the Libyan Desert. 

Presented by Dr. John Anderson, F.R.S., F.Z.S. 
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Apr. 26. 3 Varied Field-Rats (Isomys uariegatus). From Egypt. Pre- 
sented by Dr. John Anderson, F.R.S., F.Z.S. 

3 Long-eared Hedgehogs (Erinaceua atcritus). From Egypt. 
Presented by Dr. John Anderson, F.R.S., F.Z.S.. 

6 Adorned Uromastix ( UrOmastiX ocellatgs). From Suakin. 
Presented by Dr. John Anderson, F.R.S., F.Z.S. 

3 Egyptian Jerboas (Dzjms @gyptius). From Alexandria. 
Piesented by Dr. John Anderson, F.R.S., F.Z.S. 

Pur- 
chased. 

27. 1 Indian Civet (T%uerricula malaccenuis). 
28. 4 Red-headed Pochards (Fuligula ferina), 2 8 ,  2 Q .  

30. 2 Glass Snakes (Pseudopus pallasi). 

Deposited. 

2 Australian Waxbills (Estrelda tenzporalis). 

4 Dark-Green Snakes (Zamenis atrouirens). 

May 1. 2 White Storks (Ciconia alba). Purchased. 
1 Chicken-Snake ( Colubw yuadriuittatus). 

Purchased. 
Purchased. 

Purchased. 

From Gainsville, 

Presented 

2 Common Peafowls (Pavo cristatzts), 2 9 .  Presented by 

2 Plumed Ground-Doves (Geophaps plumifera). 
2 Four-lined Snakes (Coluber puadrililzeatus, var. leopardinus). 

2 Vivacious Snakes (Tachymenis vivnx). 
4 Green Lizards ( h c e r t a  uiridis). 
1 Common Boa (Boa constrictor). From Trinidad, W. I. Pre- 

sented by Messrs. Mole and Urich. 
2 Tree-Boas (Corallzls hortulanus). Fsom Trinidad, W. I. Pre- 

sented by Messrs. Mole and Urich. 
1 Thick-necked Tree-Boa (Epicrates cenchris). From Trinidad, 

W. I. Presented by Messrs. Mole and Urich. 
1 Carinated Snake (Herlietodryas carinatus). From Trinidad, 

W. I. Presented by Messrs. Mole and Uriuh. 
6. 2 Barbary Wild Sheep (Ovis tragelaphus), 2 Q . Born in the 

Menagerie. 
1 Ringhals Snake (Sepedon hcernachates). Presented by J .  E. 

Florida, U.S.A. 

by Sir Harry B. Lumsden, C.B., F.Z.S. 

Richard Hunter, Esq. 
4. 1 Jaguar (Felis or~ca), 6, 

Presented by Master James W. Philips. 
2. 1 De Filippi's Neadow-Starling (Nturnelkz dejlippi). 

Purchased. 
Purchased. 

Purchased. 
Purchased, 

Purchased. 

Natcham, Esq. ~ 

2 Cape Vipers (Causus rhombeatus). Presented by J .  E. 
Matcham, Es 

7. 1 Yellow-billed #heath-bill (Chionis alba). Deposited. 
8. 1 Green Lizard (Lacerta uiridis). Presented by Dfies S. BorgBes. 

7 Say's. Snakes (Coronella sayi). Deposited. 
9. 1 Derbian Wallaby (Halmaturus derbianus). Born in the 

1 Black?guana (Metopoceros cornutzcs). Deposited. 
10. 1 Tuatera Lizard (Sphenodon pnc ta tus ) .  Presented by Dr. 

11. 1 Mozambique Monkey (Cercopithecus pygerythrus), 9 .  Pre- 

Presented by A. E. 

Men erie. 

W. J. Mackie. 

sented by H. Tattenhall, Esq. 

Henniker. Esa. 
2 Laughing Kingfishers (Dacelo gigantea). 

2 Berigora Hawk; (Ifieracidea berz)ora). Presented by A. E. 
Henniker. Esa . 

1 Red-and-Blue Macaw (Ara macao). Deposited. 
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May 12. 7 S anish Blue Magpies (CyanopoZ6us cooki). Presented by 
8.R.H. The Comte de Paris. 

1 Geoffroy's Terrapin (Hydraspis geofroyana). 
1 Egyptian Trionyx (Trionyr czgyptiacus). From Beulah 

14. 1 Maholi Galago ( Galago maholi). 
3 Japanese Deer (Cer-uus Sih;n), d 9 .  

16. 1 Common Pehfowl (Pauo cristatus), 6. 

17. 1 Montairo's Galsgo (Galago monteiri). 

Deposited. 

Presented by F. W. Marshall, Esq. 
Born in the Menagerie. 

River, W. Africa. 

Born in the Menagerie. 
Presented by Mrs. 

1 Grey-breasted Parrakeet (Bolborhynchus monachus). Pre- 

1 Black-eared Marmoset (Hupale penicillata). Presented by 

Presented by Charles 

2 Hoary Snakes (Coronella cana). Presented by J. E. Matcham, 

1 Crossed Snake (Psammophis cruqyer). Presented by J. E. 

1 Infernnl Snake (Boodon infernalis). Presented by J. E. 

Presented by Miss 

Tannenbaum. 
Deposited. 

sented by C. W. Prebble, Esq. 
1s. 2 Pinche Monkeys (Midas Edt&3). 

H. M. Dodineton, Esq. 

Gordon=8razer, Esq. . 

Esq. 

Matcham, Esq. 

Matcham, Esq. 

Florence Earryat. 

Deposited. 

21. 1 Brown Ca nchin (Cebus fatuellus), 6 .  

22. 1 Brown Ca nchm (Cebus futuellm), d. 

1 Reindeer (Rangifer tarandus), 8 .  Born in the Menagerie. 
1 Ja anese Deer (Cervus siku), 9 . Born in the Menagerie. 
1 YJlow-cheeked Amazon (Chrysotis nutuinnalis). De osited. 
2 Alligator Terrapins ( Chelydra serpentina). Deposited: 

23. 1 White-bellied Sea-Eagle (Haliaetus leucogaster). Purchased. 
2 Wonga-Wonga Pigeons (Leucosarcia picata). 

24. 2 Four-horned Antelopes (Tetraceros quadricomis), 2 6. Pre- 
sented by W. F. Sinelair, Esq. 

3 Stock-Doves (C'olutnba oxad) .  Presented by Lionel A. 
Williams, Eaq. 

25. 4 Commou Swans (Cygm.s olor). Presented by the Lord 
Braybrooke, F.Z.S. 

26. 2 Jameson's Gulls (Larus now-Rollandzk). Presented by Sir 
Ferdinand von Mueller, K.C.M.G., C.1l.Z.S. 

27. 2 Natterjack Toads (Bufo calamnita). Presented by Miss 
Peckham. 

28. 1 White-handed Gibbon (HyZobates lar). 
2 Gazelles (Gazella dorms), d 9. From Suakin. Deposited. 
1 Two-spotted Paradoxure (Nandinia binotatu). 

Purchased. 

Deposited. 

Presented by 

29. 2 Hamadryad Snakes (Ophhophagus elups). 
30. 1 Silky Bower-bird (Ptilonorhynchus violacezce), 6. Pnr- 

1'Garrulous Honey-eater (Myzantha garrula). Purchased. 
4 Vinaceous Turtle-Doves ( Turtur vinaceus). 
4 Ca e Doves f@na capensis), 2 d, 2 Q . 
2 G o f k h  Beetles (Goliathus druryi). Presented by Capt. G. L. 

Presented by Harry Burgess, Esq. 
1 Grey Parrot (Paittacus erithacus). Presented by Mrs. Lem- 

2 Stanley Cranes (Tetrapteryr paradisen). 

Joseph Wells, Esq. 

chased. 

Purchased. 

Purchased. 
Purchased. 

Mitchell. 
31. 1 Raccoon (Proc~yon btor).  

ming. 
Purchwed. 
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June 2. 1 Beech-Narten (Mustelafoina). Purchased. 
1 Pine-Marten (Mustela martes). Purchased. 
1 Timneli Parrot ((Psittacus timneh). Purchased. 

2 Common Peafowls (Pavo cristutus), 8 9 .  
1 PutL4dder (Yipera ai-ietans). 

4. 1 Cape Crowned Crane (Baleamha chiysopelurgus). Presented 

Presented by A. 

Presented by J. E. Matcham, 

5. 1 Bennett's Wallaby (Hulmaturus bennetti). Born in the 

Bred in the 

6. 1 Raven Corrus corm). Presented by Robert O'Callaghan, 

1 Haniadr.yad (Ophiophagus elaps). Deposited. See P. Z. Y. 

4 Common Snakes (Fropidonotus natrilc). Presented by Mr. 

1 Comnion Viper ( T@cra berm). Presented by Mr. Harold 

Presented by 

Presented by 

by Liiscombe Searelle, Esq. 

Tannenbaum, Esq. 

Esq. 

Menagerie. 

Menagerie. 

Esq., F.R.C.S. 

1 Triangular-spotted Pigeon (Colzsmba guinea). 

1894, p. 594. 

Harold Attewell. 

Attewell. 

F. Erskine Paton, Esq. 

F. Erskine Paton, Esq. 

7. 1 Nticaque Monkey (Macucus cynomoZguij, 9 .  

1 White-throated Capuchin (Cebus hypoleucos). 

1 Ashy-black Macaque (Macacus ocrentus), 8. 
1 Turkey Vulture ( Cuthartes aura). Purchased. 
1 Yellow-headed Vulture (CutharteJ urubitzqu).  
1 Guiman Crested E a d e  (Morphnus guilrizensisj. 
1 Grey Ichneumon (Heqwtes  yriseus), 8 .  Presented by Miss 

3 Varied Field-Rats (Isomys variegatus). Born in the Mena- 

1 English Wild Cow (Bos tnurus, var.). Born in the Menagerie. 

1 Red-and-Yellow JVIacam (Bra  chloroptera). 
1 Hamadryad ( Ophiophagus elaps). Deposited. 
4 Yellow-bellied Liothrix (L io thrh  luteus). Deposited. 
1 Natterjack Toad (Bufo calamita). Presented by F. Wallace, 

Esq. 
9. 1 Smooth Snake (Co~onellu Zceuis). Presented by Harry Furniss, 

Esq., F.Z.S. 
11. 1 Isabelline Bear ( Sh*ms isabeZZinus), 8 . From Cashmere. 

Presented by E. C. Haap, Esq. (18th Hussars). 
1 Sloth Bear (Melursus ursinus). From the Hills of Orissa, 

Bengal. Presented by J. W. Currie, Esq. 
1 Mouflon (Oais musimon), 9 .  
1 Yello w-footed Rock-Kangaroo (Petrogale mnthopus), 8.  

Born in the Menagerie. 
2 Japanese Teal (Querquedula formosa). 
1 Black Stork (Ciconiu niyra). 

1 Eroded Cinixys (Cinhys erosa). 

3 Hawk's-billed Turtles ( C'helone imbn'cafa). 

Yurchased. 

Purchased. 
PLwhased. 

Florence Mfwryat. 

gerie. 

8. 1 Beech-Marten (Mustelafoina). Purchased. 
Purchased. 

Born in the Menagerie. 

Purchased. 
Purchased. 

12. 1 Great Anteater (Myrmecophnga iubata). Purchased. 
From Ca e Lopez, Gaboon. 

13. 1 Wapiti Deer (Cervus cni~ud~wsis), 8 . Born in the Milenaperie. 
Presented by J .  

Presented by Commander J. L. Marx, R .8  

Arthur, Esq. 
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June 14. 1 Puma (FeZis concolor), 0 .  Presented by Miss Florence 

1 Leopard (Pelis purdus), 8. Presented by Major Owen, 

1 Cheetah ( CynceZurus jubutu6). Presented by Major Owen, 

Dickinson. 

F.Z.S. 

F.Z.S. 
16. 1 Black-winged Peafowl (Pavo nigripennis), 8. 
10. 1 Moor Macaque (Macarus inornutus), 0 .  

1 Hoolock Gibbon (HylobntPs hoolock). 
1 Black-handed Teetee (CuZlithriz meZanoc7~zr). 
2 Chaffinches (Frinyillu pdcbs ) .  

1 Downy Owl (Pulsatrix torpatu) .  

1 Greek Tortois8 (Testudo grcecu). 

6 Heloderms (Helodeerma suspctuni). Deposited. 

1 Maholi Galago (Gulu,yo maholi). 
1 Muscat Gazelle (GuzelZn muscatensts), 8 .  From Bushire. 

Deposited. 
1 Slender-horned Gazelle (Onzellu Zeptoceros P), $? . From 

Muscat. Deposited. 
2 Fossas (Cryptcvpractu ferox),  2 3. 
1 Black-faced Kangaroo (Mucropus melanops), d . Presented by 

Q. Lindsay Johnson, Esq., M.D., F.Z.S. 
3 Ypectlha Rails (Arnn~ides  ypecaha). 

19. 1 Leonine Monkey (Macacm Zeoninus), 8 .  Presented by J. W. 
Hunter, Esq. 

1 Golden Eagle (Aquila chrysa2tus). From Scotland. Pre- 
sented by the Machine of Lochbuie. 

1 Stump-tailed Lizard ( Trnchydosuurus rugosus). Presented by 
Capt. Jamieson. 

20. 1 Military Macaw (Ara milituris). Deposited. 
1 Spotted Pigeon (Columbu muculosu). Bred in the Menagerie. 

22. 1 Brown Capuchin (Cebus futwllus),  9. Presented by Mrs. 
J. L. Johnson. 

23. 1 Black Mangabey (Cercocebus aterrimus), 8 . From Lake 
Tanganyika. Presented by H. H. Johnston, Esq., C.B., F.Z.S. 
See P. Z. S. 1894, p. 594. 

1 Yellow Baboon (Cynocephulus bahouin), 0 .  From British 
Central Africa. Presented by H. H. Johnston, Esq., C.B., 
F.Z.S. See P. Z. S. 1894, p. 594. 

1 Duyker Bok (Cephnlophus meryms), 0 ,  From British 
Central Africa. Presented by H. H. Johnston, Esq., C.B., 
F.Z.S. See P. Z. S. 1894, p. 594. 

1 Bthiopian Wart-Hog (Phucochmrus athiopcus), 8. From 
British Central Africa. Presented by H. H. Johnston, Esq., 
C.B., F.Z.S. 

1 Banded Ichneumon (Herpestes faxiatus),  6 .  From British 
Central Africa. Presented by H. H. Johnston, Esq., C.B., 
F.Z.S. See P.Z.S. 1894, .594. 

1 Milky Eagle-Owl (Bubd fucteus). From British Central 
Africa. Presented by H. H. Johnston, Esq., C.B., F.Z.S. 
See P. Z. S. 1894, p. 594. 

Deposited. 
Presented by Mrs. 

Florence F'irman. 
Deposited. 

De osited. 
Presented by %iss E. G. 

Presented by Dr. E. A. 

Presented by E-I. K. Bartlett, 

Presented by 

Woodd. 

Goeldi. 

Ehq. 

the Hon. Mrs. Fellowes. 
18. 1 Black-headed Lemur (Lemur brunneus), d. 

Deposited. 

Deposited. 

Bred in the Menagerie. 

See P.Z.S. 1894, p. 591. 
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.June 23. 1 Black-crested Eagle (lophoai;tus occipital&). From British 
Presented by H. H. Johnston, Esq., C.B., 

1 Marabon Stork (Levtovtilus crumeniferus). From British 

Central Africa. 
F.Z.S. See P. Z. S. 1894, p. 594. 

Central Africa. ‘ l!re&ted by H. H. Johnston, Esq., C.U., 
F.Z.S. 

From 
British Central Africa. Presented by H. H. Johnston, Esq., 
C.B.. F.Z.S. 

See P. Z. 8. 1894, p. 594. 
2 Green-necked Tonracous ( Corythai:c chlorochlamys). 

See P.Z.S. 1894. D. 594. 
2 Livin&tone’s Touracous ( Coiyihuzit. Zivingstonii). From 

Britfsh Central Africa. Presented by H. H. Johnston, Esq., 
C.B., F.Z.S. See P.Z.S. 1894, p. 504. 

1 Bell’s Cinixys (Cinixycyy belliana). From British Central 
Africa. Presented by H. H. Johnston, Esq., C.B., F.Z.S. 
See P. Z. S. 1894, p. 594. 

1 Green Monkey (Cercopithecus callitrichus), 0 .  Presented by 
Mrs. Flowers. 

1 White-tailed Gnu (Connochda gnu), 8. Born in the Mena- 
gerie. See P. Z. S. 1894, p. 595. 

1 Black-headed Couure I Conurus nandau). Presented bv A. “ I  

Harrison, Esq. 
25. 1 Rhesus Monkey (Macacus rheszis). d.  Presented bv Mrs. “ \  

3PHugh. 

illissea E. and P. Mackenzie. 
3 Barbary Turtle-Doves (Turtur ,isorius). Presented by the 

Born in the Mena- 
26. 1 Thar (Caprajemlaica), 6. 
27. 1 Burrhel Wild Sheep (Ouis burrhel), 6. 

gerie. 
28. 1 OJtrich (8truthio camelus), 9 .  

ceived in Exchange. 

Born in the Menagerie. 

Purchased. 
1 Athiopian Wart-Hog (Phacoch~rus mthiopicus), 0 .  
2 Red-headed Merlins (Eypotriorchis chicpuera). 

Re- 

Purchased. 
29. 1 Grvst Kangaroo (Macrops  giguntetcs), 9 .  Born in the 

30. 1 Cuckoo (Cuculzcs canorus). 
Presented by Miss 

Menagerie. 

Maitland. 

Presented by Mr. W. Green. 
2 Horned Lizards (Phrynosonza corntiturn). 

July 1. 1 Anomalous Snake (Coronella anomala). Deposited. 
2. 3 Indian Cobras (Nain trz.$tcdiuns). 
3. 1 Hhesus Monkey (Macacus rhesus), 8. Presented by Conrad 

W. Coolre, Esq. 

Presented by the 
Southern Curio Go. 

Presented by 
Mrs. Wheeler. 

1 Cheetah (Cynalurus jubatus), 8 . From Somaliland. Pre- 
sented by Wm. Mnre, Esq. 

4 Hedgehogs (Erinaceus europmus). Presented by F. C. Smith, 
Esq. 

1 Mediterranean Peregrine Falcon (FuZco punicus). Captured in 
the 3Iediterr:mean. 

2 Obsolete Tinarnous (Cypturus  obsoletus). 

Received in Exchange. 

Deposited. 1 Crowned Lemur (Lemur coromtus), 8 .  
4 Carolina Anolises (Anolis cnrolinmsis). 

4. 1 Macaque Mockey (Macacus cynornolyus), 9 .  

Presented by Arthur L. Sclazar, Esq. 
Purchased. 

5. 1 Smooth Snake (Coronellu leuis). Purchased. 
6,  2 Sene a1 Touracous (Corythai.; prsn) .  Presented by Miss 

E. k. Redwar. 
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July 6. 3 Philander Opossums (Bidelphys philander). Deposited. 

1 Brush-tailed Porcupine (Atherura africana). 
9. 1 Thar (Cuprajemlnica), 0 .  

W. H. Boyle, Esq. 

Charles Gardiner, Esq. 

Presented b W. H. Boyle, Esq. 

by W. H. Boyle, Esq. 

the Transyaal. Purchased. See P. Z. S. 1894, p. 596. 

Born in the Menagerie. 
Presented by 

10. 1 Mona Monkey (Cercopithecus ntona), 8. Presented by 

2 Lesser White-nosed Monkeys (Cercopithemus petaurista), d Q . 
1 Campbell’s BLnkey (Cercopithecus cnmpbelli), 0 .  Presented 

1 Eland (Oreas canna), 8. Purchased. 
1 Livingstone’s Eland (Oveus canna liciiysystonii), 0 . From 

11. 1 Crowned Lemur (Lemur coronatzts), 9 .  
12. 2 Elephantine Tortoises (Testudo elephantina), 9 .  From 

Aldabra Island. Presented by Hear-Admiral W. R. 
Kennedy, F.Z.S. 

13. 1 Ja anese Deer (Cervus sikn), 2. 
14. 1 &piti Deer (Cervics canadensis), 0 .  Born in the Mena- 

gene. 
2 Short-toed Hedgehogs (Erinaceus brachydactylus). From 

Somaliland. Purchased. 

1 Leo ard (Felispardus). Presented by Mrs. J. R. W. Pigott. 
1 Mont  Seal (Monachus albiuenter). From Madeira. Pre- 

sented by C. F. R. Blandy, Esq. 
From East Africa. Presented by Major 

Owen, F.Z.S. 
1 Common Jackal (Canis aureus). Presented by Gerard 

Gurney, Esq. 
1 Cockateel ( Calopsitta nova-hollandia).’ Presented by Mise 

Sloane Stanley. 
1 Puff-Adder (V&era arietuns). Presented by J. E. Matcham, 

Esq. 
1 Ring-hals Snake (jSepedon haniachates). Presented by J.  E. 

Matcham, Esq. 
From Pahang, Malay Peniu- 

sula. Presented by Lieut.-Col. Sir Charles B. H. Rfitchell, 
1i.C.M.G. 

2 Collared Fruit-Bats (Cynonycteris collaris). Born i n  the 

Deposited. 

See P. Z. S. 1894, p: 596. 
Born in the Nenagerie. 

16. 1 Long-eared Fox (Otocyon megalotis). Deposited. 

17. 1 Lioness (FeZis leo). 

18. 2 Tiger Cubs (Felis t(q&), 8 .  

Menagerie. 
1 Geoffroy’s Terrapin (Platenays geofroyana). 
1 Ceylonese Terrapin ( Clenamys trijuga). 
1 Ocellated Monitor [ Truranus ocellatus). 

Deposited. 
Deposited. 
From Lake Tangnn- 

yika. Deposited: 

F. Rawnsley, Esq. 

change. 

J. E. Matcham, Esq. 

- 
2 Black-and-white Snakes (Pituophis melnnoleucus). Deposited. 
1 Smooth Snake (Coronella lawis). Presented by Willingham 

19. 1 Black-winged Peafowl (Puuo n@r+ennis), 2. Purchased. 
1 Xuscat Gazelle (GazelZu ?nuscatensis), 2. Received in Ex- 

20. 6 Grey-winged Francolins (FrancoZinus CEfer). Presented by 

4 Mmdarin Ducks ( E x  gaZei*icuZata). Bred in the Menagerie. 
6 Australian Wild Ducks (Anus superciliosa). Bred in the 

Menagerie. 
2 Slender Ducks (Anus gibber$rom). Bred in the Menagerie. 
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July 20. 1 Magellaniy Goose (Bernicla nqellanica).  Bred in the 
hlenagene. 

1 Black-headed Gull (Lnrus ridi6undus). Bred in the Menagerie. 
Presented by 

W. Clayton Pickersgill. 
Presented by 

J. E. Matcham, h q .  
1 Hyaian Snake (Elaps hygie). Presented by J. E. Matcham, 

1 Thar (Caprajemlaica), 8. Born in the Menagerie, 
3 Cairo Spiny Mice (Acomys cahirinua). Born in the MenaRerie. 
2 Hunter's Spiny Mice (Aconys hunteri). Born in the Mena- 

21. 1 Nonstache Monkey (C'ercopithecm cephus), $2 . 
23. 1 Vervet Monkey (Cercopithecus lalandii), 8. 

E&. 

gerie. 
24. 1 C&nmon Paradoxure (Paradoorurus typus). Presented by 

E. Stallard. Esa. 
1 Rat-tailed 0hoss;m (DideZphycy ~udicaudata).  
1 Mnrine Opossum (Didelphys murina). Deposited. 
1 Common Cassowary (Casunrius gobatus). 
2 Slowworms (Anguisfragidis). Presented by I&. T. E. Gum. 
1 Red Deer (Ceruus elaphus), 8. Born in the Menagerie. 

Presented by Miss Champ- 

2 Hamadryads (Ophiophugus elups), 8 .  Deposited. 
1 Indian Cobra [LXaia tr@udians). Preaented by Angus M. 

27. 1 Pleasant Antelope (Tragelaphtcs gratus), 8. Purchased. See 

Presented by 

31. 1 lf6zambique Monkey (Cercoyithecus pygeryylhrus), 2.  Pre- 

Presented by Miss M. 

Deposited. 

De osited. 

26. 1 Suricate (Suricata tettadactyla). 
neys. 

IGnloch , Esq. 

P. z. s. 1894, p. 595. 
1 Macaque Monkey (Macacus cynomolgus), 8 .  

1 Hawli-headed Parrot (Beroptyus acczkitrinus). 

1 Blotched Genet (Genettn tbrina). 

1 Condor (Sarcorhumphus grypus), 8. 

J. 9. Brand, Esq. 

sented by Mrs. Keirnander. 

Clode. 

Deposited. 

Purchased. 

Aug. 1. 1 Sniooth Snake (Coronellu Zevis). Presentedby John Gray, Esq. 
Presented by Miss 

Bred in the 

3. 1 Blackcap (Sylvia atricapilla), 8 .  Presented by Capt. John 

4. 1 Four-horned Sheep (Ouia arks, var.), 8 .  Presented by Frank 

1 Red-and-Blue Macaw (Am nmcao). 
1 Common Viper (F7+era berus). Presented by - Anderson, 

2. 1 Grey Ichneumon (Berps t e s  griseus). 
Sullivan. 

hlenqerie. 

Richardson, H.L.I. 

C. Strick, Esq. 

RRfl . 

2 Triangular-Spotted Pigeons ( CoZumba guinea). 

Deposited. 

7 .  1 BGCZ Ape (Cynopithecus niger), 3 .  Presented by Gambier 
Bolton. Esa.. F.Z.S. 

8. 1 Black-bkked'.Jnckal [ Calzis mesomelns). 
9. 4 Alpine Newts (Triton alpestris). 

10. 1 Slender Loris (Lor& yracz'lis). 

Deposited. 
Presenied by &It. Ifalcolnl 

Presented by Thomas E. 

4 Gnanbami Land-Crabs ( Caidisoma guanhami). Presented by 

0. Smith. 

Remington, Esq. 

Percy Walter Jarvis, Esq. 
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Aug. 11. 1 Cayenne Lapwing ( Yanellus cnyennensis). Bred in the 
Menagerie. 

1 Common Chameleon (Chameleon vulgaris). Presented by 
Capt. Philip Lnngdale. 

1 Weka Rail (Oc,y[7rumus australis). 
13. 1 Common Viper ( VjJera beru.9). Presented by Barry Burge, 

Esq. 
16. 1 Herring-Gull (Lnra  argentatua). Presented by Mr. George 

Haynes. 

16. 1 Rhesus Monkey (Macacus rhesus), 9 .  Presented by H. P. 
Nicholls, Esq. 

Presented by Miss Edith Zambra. 
20. 1 Yak (P&phayus yrunniens). 

Presented by 
D. Poole, Es  

21. 1 Hairy Armadalo (Dasypus villosus), d.  Presented by Mr. 
George Simpson. 

2 Heloderms (Heloderma sapectum). Deposited. 
2 Chameleons (Chamczleon vulgnris). Presented by E. Palmer, 

Esq. 
2 Smooth Snakes (Cormella lavis). Presented by E. Penton, 

Esq. 
22. 1 Impe m Pheasant (Lophophorua impeyanus), 8. Presented 

by 8apt. R. H. R. Helpman. 
3 Blood-breasted Pigeons (Phlegcznas muentata). Purchased. 

23. 1 Large Bamboo-Eat (Rhixomys sumatrensis). Presented by 
Angus M. Kinloch, Esq. 

1 Spotted Pigeon (Columba maculosa). Bred in the Mena- 
gene. 

2 Common Vipers ( Y@era hems). Presented by Hugh Bromley, 
Esq. 

24. 1 Sykes’s Monkey (Cercopithecus albigulan‘s). 
97. 1 Pinche Monke (Midas edzjJus). Presented by W. N. Gordon, 

Esq., Lieut. &.A. 
1 Stone-Ctirlew ( GTdicnemus crepitans). From Norfolk. Pre- 

sented by Col. H. W. Feilden, C.M.Z.S. 
1 Elephantine Tortoise (Testudo clephuntina). From the 

Seychelles. 
28. 1 Diana Monkey (Cercopithecus diana), 2 .  Presented by Darent 

McDonald, Esq. 
29. 5 Meyer’s Parrots (Peocephalus meyeri). 

Purchased. 

2 Ring-Ouzels (Turdus torpuatm). Deposited. 

1 Ocelot (Felis pardalis), 9 .  
2 Sharp-nosed Crocodiles ( C’rocodilus acutus). 

Born in the Menagerie. 

Deposited. 

Presented by Arthur Gladstone, Esq. 

Deposited. 
2 Brown-throated Conures ( C’o9zurus ceruginosus). 
2 Hawk’s-billed Turtles (Chelune imbricatat. Presented bv 

Deposited. 
- 

Capt. E. Fleetbmn, S.S. ‘ Cyrus.’ 
31. 1 Black-headed Lemur (Lemur brunneus), 9 .  Deposited 

Sept. 1. 1 Puma (Felis concolur), 6. Presented by Ponsonby 0 le Es . 
2 Javan Wild Swine (5us vittatus), 6 0 .  Presented %iE. 3. 

Kerlrhoven, Esq. 

1 Raven (Corutcs  corn.^). Presented by W. R. Ogilvie Grant, 
Esq. 

2 Shamas (Cittocincla ntacrura). Received in Exchange. 

1 Brazilian Blue Grosbeak (Guiraca cyaneu). 

4. 1 Diana Monkey (C’ercupithecus diana), 6. Deposited. 

5 .  1 Japanese Teal (Querquedda formosa). Purchased. 
Received in  Ex- 

change. 
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Sept. 5. 1 Red-headed Marsh-bird (Agelceus ?u$capilbs). Received 
Exchange. 

Presented by F. G. Beville, Esq., I.S.C., H.B.M. Consul. 
6. 2 Wild Swine (Suu.8 scrofa), d 9 .  From Turkish Arabia. 

7. A collection of Marine Fishes. 
8. 1 Slender Loris (Loris gracilis). Presented by Miss Grace 

Purchased. 

Thompson. 

W.I. Presented by Hon. William Low. 

W.f. Presented by Hon. William Low. 

3 West-Indian Agoutis (Dasyprocta antillensis). From Tobago, 

2 Oran e-winged Amazons (Ckysotis amazonica). From Tobago, 

10. 1 Bosch-bok (Tragelaphus sylmticus), 9 .  Presented by J. E. 

11. 1 Mdbrouck Monkey (Cercopithecua cynosurus), 0 .  De- 

Presented by G. H. Morton 

12. 1 Cape Bucephalns (Bucephalus capensis). Presented by Mr. 

13. 1 Silver Pheasant (Euplocamus nycthemems), d. Presented by 

1 Blue-fronted Amazon (Crysotis cestiva). Deposited. 
14. 1 Common Marmoset (Zapale jacchus). Presented by Mr. J. 

1 Large Hill-Mynah (Gmczlla intermedia). Presented by 

2 Vinaceous Turtle-Doves (Turtur vinaceus). Bred in the 

1 Mitred Guinea-fowl (Numida mitrata). 
1 Kedstart (Rf~ctic~l~aphcenicurus). Purchased. 

6 Stink-pot Terrapins (Aromochelys odorata). 
1 American Box-Tortoise ( Terrapene cari- 

15. 1 Common Chameleon (Charnczhm vulgaris). 

9. 1 Green Turtle (Chelone viridis). Presented by Mr. E. Leach. 

Matcham, Esq. 

posited. 

Middleton, Esq. 

A. W. Arrowsmith. 

Thomas Harrie, Esq. 

C. Alleyne. 

Charles E. Brooke, Esq. 

iMenngerie. 

1 Slowworm (Anguis fiugilis). 

Purchased. 

Presented by the 
Museum of Com- 

arative Zoology, 1 Lambridge, Mass. 
Presented by 

1 Bull Frog (Rana catesbiana). 
1 Collared Hedgehog (Binaceus collaris). From Karachi. 

17. 20 European Tree-Frogs (Hy la  arboren). Presented by G. B. 

Received in Ex- 

20 Painted Terrapins (CYemm?js picta). 

nuta). 

Mr. G. T. Elphick. 

Purchased. 

Coleman, Ksq. 

change. 

Watson, Esq. 

gerie. 

Esq., C.M.Z.S. 

iUiss Marion E. Leitch. 

Purchased. 

1 Red-sided Eclectus (Eclectus pectoralis). 

1 Diamond Snake (Morelia spilotes). 
18. 2 Alligators (AZligator mississzjyiensis). Presented by L. 

1 Axis Deer (Cervus uzis), 8. 
1 African Wild Ass (Zquus tceniopus), 8 .  Born in the Mena- 

Presented by I?. E. Blaauw, 

1 Sykes’s Monkey (Cercopithecus alb@/ularis), 6. Presented by 

1 Soco Toucan (Rhamphnstos toco). 
1 Field-Rat (Nesokia, sp. inc.). From Suez. Presented by Dr. 

Received in Exchange. 

Born in the Menagerie. 

19. 2 Giant Toads (Bufo nzarinus). 

Received in Exchange. 

John Anderson, F.R.S. 
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Sept. 20. 1 Ostrich (Stmthio canzelus), 6. Deposited. 
1 Greater Sulphur-creasted Cockatoo (Cacatun yalerita). 

1 Common Tench (Tinca vulgaris). Presented by T. G. 
Deposited. 

Bridgman. Eso. 
22. 1 Macatue ~ o n k L y  (Macacus cynomolgus), Q . 
24. 1 Common Marmoset (Hapale jacchus). 

25. 1 Bonnet-Monkey (Macacua sinicus), 8. 

Preaented by 

Presented by A. E. 

Presented by Mrs. 

Cctpt. W. Townsend. 

W. Burns, Esq. 

Ling. 

E. Morel, Esq. 

by Lady Isabel Clayton. 

sented by Messrs. LNole and Urich. 

Menagerie. 
Deposited. 

1 Bonnet-Monkey (Macacus sinicue), 6. 

1 Brush-tailed Kangaroo (Petrogale penicillata), 9 .  
Presented by Philip 

Presented 

28. 1 Deadly Snake (Tngunocepiahts atroz). From Trinidad. Pre- 

27. 1 Patagonian C R T ~  (Dolichotis patachonica). Born in the 

1 Mouse (Mus, sp. inc.). 
2 Cerastes Vi ers ( ?@era cerastes). Deposited. 
2 Epy tian &yx (Eryr jaculus). Deposited. 
1 Clidrd’s Snake (Zarnenw clifordi). De osited. 
1 Simony’s Lizard (Lacerta simonyi). Prom the Island of 

28. 3 Australian Cranes (Grus australasiana). Presented by E. W. 

1 Brown Crane (Gms canadensis). Presented by E. W. 

1 Indian White Crane (Grus leucogeranos). Presented by E. 

1 South-African Ground Hornbill (Bucorvus cczfer). From 
Presented by H. H. Johnston, Esq., 

2 Californian Quails ( CallipeyZa californica), Q . Presented 

3 Pratincoles (Glareola pratincola). Presented by Lord Lilford, 

4 Night-Herons (Nycticorar griseus). Presented by Lord 

1 Great Bustard (Otis tnrda). Presented by Lord Lilford, 

20. 1 Papuan Wreathed Horn-bill (Rhytidoceros plicattLs), d . 
3 Dwarf Chameleons (Chamadeon puniilus). Presented by C. 

1 Axis Deer (Ceruus miss), 9 . Born in the Menagerie. 
1 Rufous Rat-Kangaroo (Hyps@rymnus rufescens), 6. Born in 

Hierro, Canaries. 

Marshall, Esq., F.Z.S. 

Marshall, Esq., F.Z.S. 

W. Marshall, Esq., F.Z.S. 

Beira, S.E. Africa. 
C.B., F.Z.S. 

by H. H. Howard-Vyse, hsq. 

F.Z.S. 

Lilford, F.Z.S. 

F.Z.S. 

Presented by Mrs. Wilkinson. 

Stonham, Esq., F.R.C.S.,F.Z.S. 

the Menagerie. 

Presented by Sydney Crompton, Esq. 

Oct. 1. 1 Moose ( A h  nzachlis, jr.), 6. From Sweden. Presented 

2 Horned Screamers (Palamedea cornuta). From Para, Brazil. 

3 Bar-tailed Pheasants (Phasianus reeve&), 2 6 , 1 $2. Bred in 

50 

by Guy Nickalls, Esq. 

Presented by H. A. Astlett, Esq. 

the Nenagerie. 
PROU. ZOOL. SOC.-1894, NO. L. 
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Oct. 1. 1 Amherst Pheasant (Thaunmlen amherstice), Q . Bred in the 
Menagerie. 

2. 1 Macaque Monkey (Mucacus cynomolgus), 8 .  Presented by 
Mm. Morris. 

1 Mexican Gum (Penelopepulyurasce~~).  Purchased. 

1 Banded Parrakeet (Palmornis fusciutus), 9 .  
3. 1 Two-spotted Paradoxure (Nnndinia binotutu). Presented by 

Presented by 

Presented by A h .  

Pre- 

Presented b.y Thomas E. C. 

Presented by 

Dr. Sydney W. Thompstone. 

Thomas Hodgson, Esq. 

Collcutt. 

sented by 13. J. Clowes, Esq. 

Reminoton, Esq. 

Capt. G. W. Banks. 

5. 1 Diana Monkey (Cercopithecus dianu), Q . 
1 Mozambique Monkey (Cercopitheczcs pygerythrus), 2. 
1 Leopard (Fezis pardus, jr.), 

1 Bennett’: Wallaby (Hulmuturus bennetti), 8. 

1 Green Turtle (Chelone uiridis). 
1 Hawk’s-billed Turtle (Chelone imbncata). 

1 Persian qaxelle (Gazellu sribgutturosa), 8. Born in the 

1 Short-tailed Parrot (Puchynus brachyurus), . Purchased. 
Presented 

1 Vervet Monkey (Ckrcopitheczis Ialandii), Q . Presented by 

2 Robins (Erithucw! rubeculu). Presented by A. T. Binny, Esq. 
4 Bright - spotted Finches (Spermospiza guitatn). From 

Mashonaland. Purchased. 
1 Manx Shearwater (Pu$ilzus anylorum). Presented by Mrs. 

E. 8. Smith. 
10. 1 Common ChRmeleon (Chamdeon vulgaris). Presented by 

W. L. Strong, Esq. 
31. 1 White-backed PipingCrow ( ffymnorhinn Zeuconotu). Pre- 

sented by Miss Vincent. 
18. 1 Rhesus Monkey (Mucacus rhpsus), Q . Presented by E. Logan, 

Esq. 
1 Yak (Poephugus gmiizniens), 8 .  Born in the Menagerie. 
1 Deadly Snake (Trigonocephulus atrod). From Trinidad. 

Presented by Dr. A. Stradling, F.Z.S. 
From China. Presented by Robert 

Bruce, Esq. 
1 Vervet Monke (Cercopithecus lalundii), Q . Presented by 

Seymour Wilibughby, Esq. 
3 Brazilian Cariamcls (Curiunta cristnta). 
2 Brazilian Caracaras (Po/yborus brasilienais). Presented by 

Lord Lilford, F.Z.S. 
16. 1 Pig-tailed Monkey (Mucacus namestrinus), 8 .  Presented by 

H. M. Vincent, Esq. 
17. 1 Ti er Cub (FeZk tigris). From Burmab. Presented by John 

Ifalliday, Esq. 
18. 2 Grey-breasted Parrakeets (Bolborhynchus monachus). Pre- 

sented by Frank Blackley, Esq. 
1 Egyptian Jerhoa (D;Pus mgyptius). 

19. 1 Ring-tailed Coati (Nusua rufa). 
S y monds. 

Deposited. 
Deposited. 

6. 2 Raccoons (Procyon lotor). Born in  the Menagerie. 

Menagerie. 

by the Rev. Sidney Vatcher. 

the Rev. Sidney Vatcher. 

9. 2 Pig-tailed Monkeys (Mucacus nemestrinwr), 8 Q . 

15. 1 Tiger (Felis tigris, jr.). 

Deposited. 

Deposited. 
Presented by Mrs. J. C. 
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Oct. 19. 1 Pata,gonian Conure (Conurzcs patagonus). Presented by 

23. 1 Barbary Ape (ikfacncus inuus), Q .  Presented by Alfred 

1 Turtle-Dove (Turtur communis). Presented by Alfred J. 

4 Barbary Turtle-Doves (Turtur risorius). Presented by 

4 Barbary Partridges (Caccabi8 petrosa). Presented by Alfred J. 

1 Crested Lark (Alauda cristntaj. Presented by Alfred J. 

1 Caracal (Felis carncal). 
1 Common Buzzard (Buteo vulyavis). Presented by Capt. 

1 Lsnner Falcon (Fnbo lan,arius T). Presented by A. J. Elliott, 

1 Hawk's-billed Turtle ( Chelolw imbricata). Presented by Capt. 

Presented by T. A. 

Presented 

From Mauritiuq. 

Purchased. 
See P. Z. S. 1894, p. G54. 

4 Plumed Ground-Doves (Geopltaps plumifern), 2 8 ,  2 Q .  
Received in Exchange. 

Presented by D. B. 
Mscdougall, Esq. 

2 Black-backed Jackals (Canis mesomelns). Presented by 
Claude Southey, Esq. 

2 Vinaceous Tutle-Doves (Turtur vinaceus). Bred in the 
Menagerie. 

1 Spotted Pigeon (CoZunz6a nznculosa). Bred in the Mena- 
gerie. 

1 Triangula~-spotted Pigeon (Columba yuineu). Bred in the 
Menagerie. 

1 Black Salamander (Salamnndra ntra). Presented by Maurice 
Suckling,. Es 

30. 2 Lions (Felts k 3 , 2  8. Deposited. 
1 Brown Capuchin (Cebus fatuellus), 8 .  Presented by G. S. 

Pownall, Esq. 
31. 3 Crossbills (Lorcia recurvirostra), 2 8, 1 9 .  From Russia. 

Presented by Capt. A. Newnham, F.Z.S. 
2 Parrot Crossbills (Loxia pityopsittacus), 8 0 .  From Russia. 

Presented by Capt. A. Newnham, F.Z.S. 
1 European White-winged Crossbill (Lo.Z.ia bifasciatu), 6. 

From Russia. 
1 Yellow-breasted Bunting (Emberim aureola), 8. From 

Russia. 
2 Northern Marsh-Tits ( P a r t ~  borealis). From Russia. Pre- 

sented by Capt. A. Newnham, F.Z.S. 
3 Dunlins (Tringa dpina). Purchased. 
1 Golden Plover (Chnrodrius pluvial&). Purchased. 

Mrs. Novelli. 

J. Gosling, Esq. 

Gosling, Esq. 

Alfred J. Gosling, Esq. 

Gosling, Esq. 

Gosling, Esq. 

R. Workman. 

Esq. 

Tyacke. 

Jenkins, Esq. 

by J. Banks Elliott, Esq. 

Presented by J. E. Matcbam, Eeq. 

25. 1 Brown Capuchin (C'ebus fatuellus), 0 .  
2 Long-nosed Crocodiles (Crocodilus cntuphractus). 

3 Rusa Deer C'ervus hippelaphus), 1 8, 2 Q . 
Presented b y Rear-Admiral Kennedy, F.Z.S. 

26. 2 Somali Ostriches (Struthio molybdophanes), d 0 .  

29. 2 Common Marmosets (I;ial3nZe jacc7aus). 

Presented by Capt. A. Newnham, F.Z.S. 

Presented by Capt. A. Newnham, F.Z.S. 

50* 
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Nov. 2. 1 Double-ringed Turtle-Dove ( Turtur bitorquatiis ?). Presented 
by the Hon. Rose Hubbard. 

sented by Lord Lilford, F.Z.S. 

M’Diarmid, Esq. 

1 Bonnet-Monkey (Macncus sinicus), 9 . 

2 Nilotic Crocodiles (Crocodilus doticus).  

Deposited. 
6. 2 White-shafted Francolins (Francolinus leucoscepus), 2 8 .  Pre- 

Presented by J. A. 

Purchased. 
7. 1 Australian Fruit-Bat (Pteropus poliocephnlus). 
8. 1 White-fronted Amazon (Chrysotis leucocephala). 
9. 4 Hispid Lizards (Aganza hispida). Presented by J. E. Matcham, 

13. 1 Muscat Gazelle (Gaaella muscatensis), 9 .  
13. 2 Bronze-winged Pigeons (Phaps chalcoptera), 0 .  Presented 

Presented 

Presented by F. E. 

Presented by Charles 

Presented by 

16. 1 Lesser White-nosed Rlonkey (Cercopithecus petuurista), 9 .  
Presented by the Hon. C. B. 

Presented by the 

Presented by the Hon. C. B. 

Presented by the Hon. 

Purchased. 

Esq. 
Deposited. 

by A h .  Amy Jones, F.Z.S. 

by J. E. BIatcham, Fq. 
14. 10 Surinam Toads (Pva nmericana). 

Rlaauw, Esq. 
15. 2 Ibean Baboons (Cpocephnlus &anus). 

Palmer, Esq. 

the Rev. I?. L. Come. 

5 Three-streaked Euprepev (Euprepes trivzttatus). 

See P. Z. S 1894, p. 693. 

1 Chilian Sea-Eagle (Gernnouetzcs nielnnoleiczcs). 

4 Lapwings ( Varwllus cristatus). Purchased. 

Presented by the Hon. C .  B. Mitford. 
1 Pel’s Owl (8cotopelia pel i ) .  

Mitford. 
1 Angola Vulture (Gypohierm ungolensis). 

Hon. C. 13. Xitford. 
1 Black Kite (Miluus migrans). 

Nitford. 
1 Angural Buzzard (Buteo nuguralis). 

C. 13. Rlitford. 

See P. Z. S. 1894, p. 693. 

17. 1 Echidna (Echidna hystrix). 
19. 1 Spix’s Macaw (Am spiri). 

20. 2 Domestic Sheep (Ovis aries, var.). 

Deposited. 
Deposited. 

2 Levaillrtnt’s Cyuictis (Cyhctis levaillanti). 
Preaented by J. E. 

2 Puff-Adders ( T’ilera nrietans). Presented by Claude 

1 Cape Bucephalus (Bucephalus cupensis). Presented by Claude 

6 Hispid Lizards (Agunzrc hispidu). 
5 Rough-tailed Lizards (Zonurus corylus). 
1 Delalande’s Lizard (Nucras delalandii). 
1 Yellow-throated Lizard (Qerr7~osnurus fuu@uZuriu). De- 

posited. 
1 Crossed Snake (Pmnzmophis cruc i f r ) .  

Ca tured in Mid-Atlantic, 
700 miles from land. Presented by 5. Harston Eagles, Esq., 
R.N. 

Deposited, 

Deposited. 

Matcham, Esq. 

Beddington, Esq. 

Beddington, Esq. 
Deposited. 

Deposited. 
Deposited. 

Deposited. 
21. 1 Snowy Owl (Nyctea scavzdiaca). 

1 Allied Goshawk (Astur appro cinmns). 
3 Long.-necked Chelodines ( CheZodirLa longicollis). 
17 White’s Tree-Frogs (Hylu ccrulea). 
TY Golden Tree-Frogs (EyZu aurea). Deposited. 
1 Peron’s Tree-Frog (Hyla peroni). 
3 Peron’s Frogs (Lyiianodynastes peroni). 

Deposited. 

Deposited. 

Deposited. 
Deposited. 
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NOT. 22. 2 Bennett’s Tree-Kangaroos (Deiadrolagus hennettianus), 8 9 . 
From N. Queensland. Receivedin Exchange. Bee P. Z. S. 

Received in Ex- 
change. 

From 
N. Qneensland. Deposited. 

24. 1 Black Lemur (Lemur macaco), $. Presented by John 
D, h‘oche, Esq. 

2 Carolina Couures (Cbnurus carolinensis). 
26. 1 Sykes’s Monkey (Cercopithecus albigukuris), $ . Presented by 

J. H. Prestwich, Esq. 
1 Mozambique Monliev (Cercopithecus pygerythrus), 8 .  Pre- 

sented by C .  0. G h l e y ,  Esq. 
2 Canary Finches (Serinus canarius), 0 .  From Madeira. 

Presented by H. Bendelack Hewitson, Esq., M.R.C.S., 
F.Z.S. 

4 Edible Frogs (&ma esculenta, var. ridibundn). From Hadeim. 
Presented by H. Bendelack Hewitson, Eaq., M.R.C.S., 
F.Z.S. 

4 Dwarf Chameleons (Chamreleon pumilus). Presented by 
H. Bendelack Hewitson, Esq., 1YI.R.C.S , F.Z.S. 

1 G  Deadly .Snakes (Tn’gonocephabs atrox). Born in the 
Menagerie. 

1 Arctic Fox (Canis lagopus). 
2 Spotted Eagle-Owls (Bubo rnuctclosa). 

4 Nutcrackers (Nucifi.aga cayyocatacfes). Purchased. 
1 Pepoaza Tyrant (Tmioptera nenyeta). 

1894, p. 693. 
4 Brush-Turkeys (Talegalla Zathami), 4 $. 

2 Bennett’s Tree-Kangaroos (Dendrolagus bennettianus). 

Purchased. 

27. 1 Leopard (FeZispardm). 

Langford, Esq. 

Presentedby C. F. Reed, Esq. 

cented by Sir Walter L. Buller, K.C.M.O., F.Z.S. 

Presented by John Christie, Esq. 
Deposited. 

Presented by R. A. 

Captured at  Sea. 

Pre- 

Deposited. 

Drc. 1. 1 Rhomb-marked Snake (PsanzmopTly1a.z rhonrheatus). Pre- 

28. 1 Antipodes Island Parrakeet ( Cynor7~mnphus unicolor). 

7 South-Island Thrushes (Turnagra crassirostris). 

sented bv J. E. Matchmi, Esq. 
4. 2 Conimon Cassowaries ( Casunriks galcatus). Deposited. 

1 Red-vented Parrot (Pionus menstyuus). 
2 Oranpe-flanked Parrakeets (Brotogerys pywhopterus). Depo- 

5. 1 West-African Love-bird (Agapornis pullaria), 8. Presented 

Presented by Sigis- 

6. 1 American Black Rear (Crsus amcricnnw, vw. cinnamomea). 

Received 

Deposited. 

sited. 

by llrs. Robinson. 

mund Bruzaud, Esq. 

From the Rocky Mountains. Deposited. 

1 Reticulated Python (Python reticulattrs). 

1 Short-billed Toucan (Bhamphastos breuicarinatus). 
in Exchange. 

Esq., F.Z.A. 
1 S otted Owlet (Afhcne 6rama). Presented by E. W. Harper, 

4 Qrev Francolins (Francolinus ponticerianus). Presented bv 
E.’W. Harper, Esq., F.Z.S. 

Harper, Esq., F.Z.S. 

harper, Esq., F.Z.S. 

3 Rnin-Quails (CotzGrTbix coromnndelicnh 

1 S otted Turtle-Dove (Turtur meena). 

Presented by E. W. 

Presented by E. W. 
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Dec. 6. 1 Indian House-S arrow (Passer domesticus). Presented by 

2 Red-headed Buntings (Emberiza Zuteola). Presented by 

2 Nutmeg Finches ~Muniu punctulariu). Presented by E. W. 

4 Chestnut-bellied Finches (Munia rub-nigra). Presented 

1 Redshank ( Totanus calidris) . 

13. 1 Common Fox (Conis uulpes). 

14. 1 S otted Ichneumofi (Herpestes nepalensis). 

17. 2 Grisons (Galictis vitluta). 
18. 1 Wild Cat (Felis catus). 

19. 1 Song-Thrush (Turdus musicus). 

E. W. Harper, %sq., F.Z.S. 

E. W. Harper, Esq., F.Z.S. 

Harper, Esq., F.Z.S. 

by E. W. Harper, Esq., F.Z.S. 
7. 4 Dunlins ( T h g n  abina). 

8. 1 Smooth-footed Scops Owl (Scops glabripes). 

Purchased. 
Purchased. 

From Formosa. 

Presented by Mr. Harold von 

Presented by the 

Deposited. 

Lohr. 
2 Curlews (Xumenius nrquatus). Purchased. 

fSilisses Violet and Sylvia Brockebank 
Presented dy H. A. Catlett, Esq. 

Deposited. 
6 Shore-Larks (Otocorys nlpestris). Purchased. 

1 Goldfinch (Curduelis ereguns). 

Presented by B. M. Smith, 

Presented by B. M. Smith, 

22. 1 Grenadier Weaver-bird (Euplectes oryrv), 3. Presented by 

From Mashona- 

Presented by Mr. J. 

Presented by 

Esq., F.Z.S. 

Esq., F.Z.S. 

Lady NcKenna. 

land. 

Hnssey. 

Brisr.-Sursr. Lied-Col. E. F. Drake Brockman. F.R.C.S. 

1 Yellow Baboon (Cynocephalus babouin), 2. 
Presented by General Owen Williams, F.Z.S. 

28. 1 Bonnet-Monkey (Mucacus sinicus), & . 
2 Red-eared Bulbuls (Pycnonotus jocosus), 2 d . 

'73. 1 Ca gBuceGhalus (Bucephalus cupensis). 
&fatcham, Esq. 

sented by J. E. Matcham, Esq. 

Preseited by J. E. 

1 Rhomb-marked Smke (Psammophylax rhombeatus). Pre- 


